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AUTHOR'S NOTE 


While writing this part of the “‘State of Environment of Orissa’ report, 
1 realised how difficult is it to make an essentially technical subject easily 
understandable to the common man. In this effort, | must admit, my success 
is only partial. However, I have derived an immense satisfaction in writing 
for the first time a report giving a full overall view of the industrial scene 
of Orissa through an environmentalist’s eye. In this respect, 1 got full 
co-operation and support from the other members of the editorial board. 


Some points of view expressed by me are somewhat controversial, | will 
consider my endeavour fruitful if | am able to draw the reader into the 
controversy eventhough he may not agree with me. 


[ R. C. Das ]} 
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Editorial 


The present report on the State of Environment in Orissa dealing with 
the industrial scene is the third in the series on the subject envisaged to cover 


four components, namely, (1) Water Resources (2) Atmosphere (3) Industry 
and (4) Energy at the first instance. 


The first two volumes have already been published and it is gratifying to 
note that they have attracted the attention of many experts and planners 


connected with these areas. Most of them were appreciative of the style and 
content. 


Starting from a description of the growth and the present state of 
industries in Orissa, this report gives a comprehensive account of several 
important environmental aspects of industrialisation, including environmental 
laws and management vis-a-vis industries. A reader can however discern that 
throughout the text the main emphasis has been on issues pertinent to these 
aspects rather than only a bare factual description of the present status. Issues, 
perhaps will inevitably have a personal bias. It is left to the reader to agree or 
not to agree with the points raised. The views are, however, the author’s own 


and not necessarily the official view of the State Pollution Control Board or 
the Government. 


In keeping with the earlier practice, we have coopted two members to the 
editorial board. Prof. G. C. Kar, Professor of Economics, Utkal University, 
has mainly contributed the chapter on the State of Industries in Orissa. The 
other members, Dr. H. P. Mishra, Ex-Chairman, IPICOL and at present, Resident 
Director, M/s M. N. Dastur & Co, Bhubaneswar is an eminent technocrat of the 


State and has played a key role in the thrust on industrialisation of Orissa 
during the seventies. 


We are grateful to the Deptt. of Science, Technology and Environment, 
Government of Orissa for necessary financial support. 
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INTRODUCTION 


Serious damage to environment, including environmental pollution, is a recent 
phenomenon. Since the creation of life in this planet — about 3 billion years ago — a thin 
crust of land with a ring of air had supported life in a myriad variation. Last 10.000 years of 
civilisation and particularly, the last 200 years of industrial revolution, have brought us to the 
brink of ecological disaster [7]. 


The primitive man had lived in harmony with the local eco-system and had a healthy 
respect for the environment — the forest, the hill or the lake — both out of necessity and 
reverence or superstition. These were treated as abode of Gods and Goddesses or even evil 
spirits. Civilisation taught the primitive man to exploit nature for its comfort. to be greedy 
and acquisitive. When means of mass production were developed after the industrial 
revolution, this greed for more comfort and material possession increased. This put an unusual 
stress on the natural resources for exploitation. Search for resources and market lead to 
colonisation and consequent rich-poor divide amongst nations. The post-war period experienced 
decolonisation and the newly independent nations took to national development in a large scale. 
The scientific and technological revolution in this period also accelerated industrialisation. 
More and newer products appeared in the market. Fierce competition amongst multinational 
companies and countries resuited in more and more production of materials and goods and more 
exploitation. A throw-away consumer society emerged, As recently as in 1950, the world 
manufactured only one-seventh of goods it does to-day and produced only one-third of the 
minerals [2]. Thus, the recent pressure on the resources and the environmental effects can be 
well-imagined. We have come to a stage where ; 


— some natural resources are likely to be totally exhausted. 


— many species of plants and animals which harmoniously co-existed with man 
for milleniums have already disappeared from the surface of earth and many 
more are in the real threat of extinction. 


— environmental pollution causing disastrous effects on human health and 
irreversible changes of global climate threatens the very existence of mankind. 


division between rich and poor peoples has increased rather than decreased. 
etc. 
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It will not be wrong to state that the recent spurt of industrialisation including 
mining activity is the single most important primary cause of the above ills, but it will not be 
fair to put the blame per se on science and technology. Short-sighted technological policies 
aiming at immediate gain and wrong values of life with utter disregard for less previleged 
persons and peoples are rather to be blamed. 


Pollution of air. water and soil are the direct adverse environmental impacts of an 
industry. Other indirect impacts are mainly sociological caused by migration of people from 
rural areas to industrial centres causing problems of hygine and habitation, social tensions etc. 
It is a common experience to find slums developed by labourers around factory sites. Industrial 
towns do not have a reputation of good law and order. 


STATE OF INDUSTRIES IN ORISSA [3-14] 


Orissa, in spite of her vast natural resources, continues to be one of the most 
backward states of the Indian Union. In forest resources. the State ranks fourth in the country. 
In mineral resources, Orissa holds a unique position having large deposits of almost al! 
important minerals except petroleum. But unfortunately, due to long periods of neglect, most of 
these industrial raw materials hardly saw any use prior to Independence. The industries, prior 
to the First Five Year Plan period, were mainly confined to rice milling, textiles and bidi 
making on a cottage industry basis. Large and medium scale industries were hardly half a 
dozen in number. 


Growth of Large & Medium Industries 


During the First Plan period, certain important industries were set up for producing 
cement, cermics, textile and engineering goods in the medium and large sector. 


In the Second Plan period, installation of some of the basic and key industries lead to 
creation of industrial foundation in the State. Iron and steel industry at Rourkela, aluminium 
industry at Hirakud, ferromanganese plant at Joda and expansion of engineering. cement and 
paper industries placed Orissa in the industrial map of the country. 


During the Third Plan period, a few more industries were added in the large/medium 
sector manufacturing cast iron, spun pipes, steel structures, cement, sugar, refractories, 
chemicals etc. At the end of the plan, there were about 28 large and medium industries 
in the State belonging to both private and public sectors (Table 1). 


A major contributor to the field of industrial growth in the State was the 
Industrial Development Corporation (IDC) set up in 1962 with the objective of promoting 
industries. Between 1963 to 1968, the IDC had set up 7 large and medium industries with 
a capital investment exceeding Rs. 32 crores. By the end of the Sixth Plan period, the 
number of industries set up by the IDC went upto 11 out of which one was subquently closed 
{tile factory at Choudwar) and two other units (Project Construction Organisation & Hirakud 
Industrial Works) were amalgamated. Thus. by 1986-87. the total number of IDC units 
effectively stood at 9 only. A few more industries were added in the Seventh Plan bringing 


the total to 15 of which 10 were fully owned, 2 were subsidiary projects and 3 belonged to 
joint sector. 
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were declared as industries by the State Government. 


Amongst the agencies engaged in promoting large and medium scale industries in 
Orissa, the Industrial Promotion and Investment Corporation (IPICOL) plays a crucial role. 
The IPICOL had promoted 204 number of industrial units by September, 1988 out of which 
138 units had gone into production and 66 units were under various stages of implementation. 
Further, by this date, 95 additional units were identified for implementation. It may however 
be noted that the above numbers included hotels, cinema halls and construction companies which 


The industries promoted by the IPICOL 


are in the nature of equity participation. joint sector and joint venture units. 


= — 


200m nu pwns 


Table 1 


Some Important Large/Medium Industries in Orissa 
at the End of the Third Plan Period 


Name 


Orissa Textile Mills Ltd 

Kalinga Tubes Ltd 

Titagarh Paper Mills Ltd 

Kalinga Industries Ltd 

Sri Durga Glass Works Ltd 
Orissa Industries Ltd } 
National Foundry and Rolling Mills 
Patnaik Industries Ltd 

Cement Products Ltd 
Ferro-chrome Piant 

Orient Paper Mills (P) Ltd 


Hindusthan Aeronautics Ltd 

Indian Metals & Ferro Alloys Ltd 

Jeypore Sugar Co 

Straw Products Ltd (J.K. Paper Mills) 
Indian Atuminium Company 

Hira Cement Work (IDC Unit) 

Aska Co-operative Sugar & Distillery Industry 
Kalinga Iron Works Ltd (IDC Unit) 

Tata Ferro-manganese Plant 

East Coast Salts and Chemicals (IDC Unit) 
Jayshree Chemicals Ltd 

Orissa Cement Ltd 

Orissa Cement Ltd (Refractory Unit) 
Rourkela Stee! Plant (HSL) 

Utkal Mechineries (L & T) 

Belpahar Refractories Ltd 

Orissa Ceramics 


Location 


Choudwar (Cuttack) 


Barang (Cuttack) 


Cuttack (Cuttack) 
Bhubaneswar (Puri) 

-do- 
Jajpur Road (Cuttack) 
Brajaraj Nagar 
(Sambalpur) 
Sunabeda (Koraput) 
Rayagada (Koraput) 
-do- 
-do- 
Hirakud (Sambalpur) 
Bargaerh (Sambaipur) 
Aska (Ganjam) 
Barbil (Keonjhar) 
Joda (Keonjhar) A 
Ganja (Ganjam) 
Ganja (Ganjam) 
Rajgengpur (Sundergerh) 
-do- 
Rourkela (Sundergarh) 
Kanbahal (Sundargarh) 
Belpahar (Sambalpur) 
Jharsuguda (Sambalpur) 


TO Cee 
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The Electronic Development Corporation, a newly established promotional institution 
in the electronic sector, has promoted 8 industries by August. 1988. This corporation has also 
participated in some of the units in risk capital. Similarly the Textile Corporation has promoted 
four spinning angd;or textile mills. Another Corporation, the Leather Corporation, has so far 
promoted tanning and finished leather industries in small scale sector. 


To sum up, the overall scenario of growth of large and medium sector industries is 
that the main spurt of industrialisation was in the Sixth and the Seventh Plan periods. As on 
December 1987, the large and medium industries numbered about 184 (including hotels, cinemas 
and construction companies) with a total investment exceeding Rs. 848 crores. 


Small Scale Industries (SSI’s) 


In terms of number and investment, the growth of small scale industries in the 
plan periods has almost been meteoric. In 1973-74, the total number of SSI units were 2776 
with an investment of Rs. 2966.46 lakhs and by the end of December, 1988, the number of 
such units had gone upto 32,922 and the investment reached a level of Rs. 36,643 lakhs. 


Table 2 


Number, Capital Investment and Employment Generated by Small! 
Scale Industries in Orissa 


Year Number Investment Employment 
{in lakh rupees) Generated 
1973-74 (till) 2776 2966.46 32,036 
1974-75 621 425.69 4,967 
1975-76 745 505.34 5.410 
1976-77 699 603.12 5,186 
1977-78 886 686.27 6,163 
1978-79 1372 722.01 8,787 
1979-80 2020 9865.65 13,225 
1980-81 2003 1310.52 14,844 
1981-82 2600 1895.02 17.951 
1982-83 3180 2648.22 22,715 
1983-84 3333 3925.08 26,779 
1984-35 3202 3572.27 24,003 
1985-86 3482 4540.10 23,424 
1985-87 2513 4506.81 16,977 
1987-88 2292 4266.79 14,828 
Total {till Dec. 1988) 32,922 36.5643 2,45.000 
(approx) 


(Data collected from various issues of Economic Survey, Government of Crissa) 
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Cottage Industries 


The State is known for its handicrafts. More than fifty thousand families earn their 
livelihood by making handicrafts. About 37 co-operative societies are operative in the handicraft 
sector and in the year 1987-88 alone, this sector produced goods worth Rs. 4.64 


crores. 


The total number of looms in the organised section of the handloom sector 
numbered about 99,935 at the end of September, 1988. These produced fabrics of about 
343.05 lakh sq. metres and provided livelihood to about two lakh persons. The value of 
production by khadi and village industries was about Rs. 22.86 crores in 1987-88 which has 
increased from a meagre sum of about Rs. 7.4 crores in 1980-81. 


About thirty thousand families are engaged in sericulture activity. As on 
September, 1988, the production in this sector was about 66.18MT. 


The aggregate picture in the cottage industry section can be summed up as follows. 
By the end of 1987-88, the State had about 7.71 lakhs of cottage industries providing 
employment to nearly 12.65 lakhs of persons. 


Contribution of Industry to the State Income 


Sectorwise contribution to the State's income shows that in 1970-71, the secondary 
sector, which includes industry, construction, electricity etc., contributed Rs. 107.59 crores 
at current prices which increased to Rs. 373 97 crores in 1980-81. A quick estimate for the 
year 1987-88 shows the contribution as Rs. 863 crores at current prices. Between 1970-71, 
1980-81 and 1987-88, the net State Domestic Product has gone up from Rs. 1037 crores to 
Rs 3074 crores to Rs. 5879 crores. Thus, between 1970-71 and 1987-88, the state income 
has gone up. at current prices, by about 5.67 times, whereas the contribution of the 
secondary sector has gone up by about 8 times. The share of the secondary sector in the 
state income has ranged between 10.4% to 14.7%. The trend, however. does not appeer to be a 
steadily increasing one as, between 1970-71 and 1987-88, there were four years ( viz. 1978-79, 
1979-80, 1982-83 and 1987-88 ) when the contribution had exceeded 14%, the highest being 
18.6% achieved in the year 1979-80. In other years, the contribution ranged between 10 to 


125. 


As regards the contributicn of individual products, readers may refer to Annexure 
7.2 of Economic Survey, 1988-89, published by the Government of Orissa. 


The above figures are those reported by the Government Departments and naturally 
a positive and optimistic picture is expected. Different economists have however shown 
different pictures of the contribution of the manufacturing sector to the state income and 
annual compound growth rate of different sectors. P.N. Prasad, while analysing the compound 
growth rate of the manufacturing sector between 1962-63 to 1977-78, shown the rate to 
be 4.4% for rejistered and unregistered units taken together which was higher than many 
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states like Andhra Pradesh, Bihar, Gujarat, Madhya Pradesh, Rajasthan, Tamilnadu etc. [9]. 
Another economist. T.K. Mohanti, in an article published recently inthe Economic Times, 
puts the growth rate as only 0.56% between 1970-71 to 1986-87, which is one of the lowest 
figures for all the States [72]. 


Dr. G C. Kar, Professor of Economics, Utkal University analysed the contribution 
of the manufacturing sector to the State income at current and constant (1970-71) prices 
for a decade between 1973-74 and 1982-83 and shown that the growth was only about 3% 
when the two terminal years are compared /[6). 


To sum up, one can say that the recent thrust on industrialisation has not changed 
the economic profile of Orissa very appreciab/y. The growth rate, both in terms of number and 
contribution to the State Demestic Product. has not been very significant. MNevertheless, as & 
sector, it is slowly emerging as a positive contributor. 


Industry's Contribution to Employment 


Drissa’a large and medium industries provided wage employment to about 83,349' 
persons at the end of December, 1987 which was alm3st two times the figure of 41,883 in 
1980-81. Expansion of SSI units has also contributed significantly towards employment 
in this sector. The employment figure of SS! units at the end of December. 1988 was about 
12.65 lakh persons. The cottage industries provide self employment to .about 1265 lakh persons 
in the State. 


A cursory look at the figures presented in the latest Economic Survey (1988-89) 
of the Government of Orissa shows thet the total investment of Rs. 310 crores by 1980-81 
created emptoyment for 41,883 persons meaning one employment per every 74,000 rupees. 
Between 1981-82 to December 1987, 41.466 additional employment was created with an 
investment of Rs. 538 crores (i.e., investment of Rs. 1.29 lakh per additional unit of 


employment). A similar observation was meade by Dr G. C. Ker with regards to IPICOL 
assisted industries | 6]. 


The capital-employment ratio is probably one of the highest in the country. Although: 
no recent data 1s available to make an inter-state comparison, Or. K. M. Patnaik, a noted 
economist of the State, in his article published in the Orissa Economic Journal in 1978, shown 
the ratio to be the highest in the country based on the earlier findings of Dr J. P. Saxena, 
another noted economist (2). 


lt is true that many factors such as technology, nature of product and rate of 
inflation etc. are some of the crucial determinants of capital-labour ratio. It is also true that 
modern technologies tend to become less labour-intensive. But what is more disturbing is that 
capital seems to fructily less in Orissa compared to many other States of the Indian Union. 


In is to be admitted that the aforesaid figures of employment are direct employments. 
in the various industries. Other than the direct jobs created, when an industry is established 


many indirect employment opportunities are created in the service sector like construction 
trade, transport, education ard health. ” 
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The Annual Survey of Irdustries of the Government of India for the year 1984-85 
(presented as Annexure 7-9 of Economic Survey, Orissa at page 141) shows that in the year of 
reference, Orissa had only 1.7% of the factories of the country. In terms of per capita 
investment, it was one of the lowest in the country being marginally higher than Uttar Pradesh, 
Assam and Kerala. Per capita investment in the manufacturing sector was lower by nearly 
25% than the all-India average. Employment was the lowest for tha State. Per capita value 
of output was only Rs. 581 which was the lowest amongst the 15 major states. The per 
capita net value added by the manufacturing sector was only Rs. 82.70 as against the all-India 
average of Rs. 282.50. 


It is expected that the recent spurt of industrialisation in the State in the Seventh 
Plan has improved the situation. 


Industrial Sickness 


It is alleged that a large number of industries in Orissa are sick. The number of 
sick industries are difficult to estimate as various organisations, particularly the backing 
sector, have different definitions of sickness. Financing institutions are often shy in publishing 
such figures. 


Soma indications are however available from the writings of different reports. 
According to the Economic Survey of Orissa, 1988-89 (Annexure 7.1), the number of closed 
or extinct units was about 739 out of 1831 in 1979-80 (about 40%) but by 1985-86, the 
proportion of sick units had steadily decreased to about 21.89% of the total [70]. 


The sickness seems to be much greater inthe small scale sector. According to 
some researchers, the figure may be as high as 30—40%. Dr. S. C. Patnaik, Head of the 
Department of Economics, Utka! University has strongly pointed out this aspect of 
industrialisation in a recently published book [74]. However, the reference period in his 
book is about a decade old. Or. G. C. Kar. Professor of Economics of the same university, 
after analysing the State Bank data and making the necessary qualifications for the unreliability 
of outstanding figures as symptom of sickness, showed that the percentage of units existing 
in Protested Bill (PB) and Recall Debt (RD) accounts have gone up from 14% in 1983 to about 
264 at the end of 1985. 


It may, however, be borne in mind that during the last few years, added emphasis 
is given toreviving sick units through modernisation with liberal loan facility and / or rephasing 
the existing loan amounts. 


In conclusion, one may say that, whatever be the mode of analysis, a substantial 
number of industrial units in Orissa remain sick at any given point of time. The number 
critereon should, therefore, not be used for projecting the level of industrialisetion in the 
State. 
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POLLUTION BY INDUSTRIES 


An industry generally uses the following input materials : rew materials for the 
manufacturing process, fuel for power and water for washing. cooling, transport, chemical 
reaction etc. The burning of fuel and also sometimes the manufacturing process, produce 
emissions which may contain harmful ingradients—thus causing eir pollution. Similarly the 
wastewater or effluent generated often contains dissolved substances which are harmful 
to the ecology of the receiving water body to which the effluent is discharged; this results in 
water pollution Many industries generate solid wastes which are dumped on land. These 
substances by themselves or leachings from them may cause harm to the land in many ways 
which may be termed as soil pollution. Thus, an industry is capable of causing pollution of 
air, water or soil depending upon the nature of the industry unless adequate pollution prevention 
and control methods are adopted. 


Water Pollution 


Water pollution affects in 3 ways: (i) toxic chemicals or harmful microbes in 
wastewater are health hazards, (ii) nature's response to pollution by aerobic digestion of 
pollutants causes decrease in oxygen concentration in water which is detrimental to aquatic life 
and ultimately leads to eutrophication of the receiving water body, if the oxygen depletion is serious 
and {iii} colour and odour often associated with the effluent ere aesthetically unacceptable. 


Water pollutants are mainly or two types : those which are easily biodegraded and 
those which are not. The former category of pollutants, when discharged into a water body, 
are attacked by aerobic (oxygen demanding) bacteria present there with the help of the dissolved 
oxygen. Consequently, decrease of the concentration of dissolved oxygen takes place. When 
the oxygen level is very seriously depleted, anaerobic bacteria take over and pollutants are 
degraded in the absence of air. Aquatic plants and animals also die due to want of oxygen. 
Anaerobic digestion produces methane gas alongwith malodourous sulphur compounds. The 
resultant total absence of oxygen and sludge produced in the digestion process causes the 
ultimate death of the water body called “eutrophication” All inland water bodies do undergo 
slow eutrophication in the natural! process, but this is accelerated if large loads of organic 
pollutants and nutrients enter the water body. The nondegradable pollutants in water 
like heavy metals, pesticide residues enter into the food chain through planktons to fishes and 
SO on. In this process, the concentration of a pollutant in the tissues of organisms increases. 
The process is called “biomagnification’’. Organisms higher in the food chain biomaegnify or 
bioaccumulate more. Man, being at the top of the food chain, bioaccumulates such pollutants 
the most in its tissues. Industrial effluents do not generally contain any coliform or other 
types of bacteria that are generally present in domestic or municipal! sewage 


A survey of the industrial cities in india, made a fen years back, shows that 
industrial wastewater in India constitutes, by volume, between 8 to 16% of the total wastewater 
generated. The remaining 84 to 92% come from the domestic sector or from non-point sources. 
The figures may reach about 33% and 67% respectively by the end of the century due to the 
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rapid rate of industrialisation. In terms of Bio-chemical Oxygen Demand (BOD) — a very 
important parameter for assessment of water quaelity—the pollution load is about 50% each 
for industrial and domestic wastewater at present [75]. Considering the low level of 
industrialisation, the proportion of domestic wastewater may be even more in Orissa. 


For the purpose of water pollution control, the regulatory agencies like the Pollution 
Control Boards impose certain standards for wastewater to be discharged by an industry. The 
standards are decided on the basis of the type of the receiving body—whether stream, lake, 
well, sewer or land - and its assimilating capacity, quantity of wastewater discharged and 
the techno — economic considerations of the treatment process. The Bureau of Indian 
Standards (BIS) has laid down generalised standards (Table - 3} for industrial wastewater 
( 1S 2490-1981 ) which have served more or less as the basis for laying down standards for 
individual industries by the Pollution Contro! Boards. 


Table 3 


General Standards for Some Common Parameters for 
Industrial Wastewater (1S 2490-1981) 


Parameter Concn (mg/!) — Except for pH — not to exceed the 
Following for Discharge into 
Inland Surface Public On land for Into Marine 
Water ** Sewer Irrigation Coastal! Areas 
(1) (2) (3) (4) 
Suspended solids 100 600 200 For process water 


100. For cooling 
water 10% above total 
suspended matter of 


influence cooling 
water 

Dissolved Solids 2100 2100 2100 a 

pH value 5.5-9.0 5.5-9.0 5.5-9.0 5.5-9.0 

Oil & grease 10 20 10 20 

Total residual chlorine 1.0 — — 1.0 

Ammoniacal nitrogen (as N) 50 50 — 50 

Total Kjeidhal nitrogen (as N) 100 — 100 

Free ammonia ( as NHs ) 5.0 = = 5.0 


pep OOOO 


* It is generally measured at 20°C after 5 days incubation and expressed as BODY 
{subscript 5 stands for 5 days of incubation and the superscript 20 for the temperature 


of incubation in °C). 
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(1) (2) (3) (4) 
Biochemical Oxygen 
Demand ( 5 days, 20°C ) 30 350 100 100 
Chemica! Oxygen Demand 250 — — 250 
Arsenic (as As) 0.2 0.2 0.2 0.2 
Mnrcury (as Hg) 0.01 0.01 — 0.01 
Lead (as Pb) 0.1 1.0 — 1.0 
Cadmium (as Cd) 2.0 2.0 — 2.0 
Hexavalent chromium (as Cr) 2.0 2.0 — 2.0 
Boron (as B) 2.0 2.0 2.0 — 
Percent sodium — 60 60 — 
Cyanide (as CN) 0.2 2.0 0.2 0.2 
Sulphate ({ as SOs ) 1000 1000 1000 — 
Phenolic compounds (as Cs Hs OH) 1.0 5.0 — 5.0 


** The standards for discharge into inland surface waters presumes at least ten times dilution. 


Air Pollution 


Various sources are responsible for air pollution. The natural sources are forest fires, 
volcanic eruptions, bacterial decomposition of organic matters etc. Operation of industrial 
processes, burning of fuel for heating and cooking in bouseholds, plying of fuel-driven vehicles, 
use of explosives for mining and in warfare etc are anthropogenic sources of air pollution. 


The air potlutants may be either primary or secondary. The primary pollutants are those 
which are directly released into the atmosphere and the secondary pollutants are products of 
atmospheric reactions of the primary pollutants. Products of combustion— both complete and 
incomptlete— of fossil fuels are the main primary pollutants released into the atmosphere. These 
include carbon dioxide, carbon monoxide, sulphur dioxide, oxides of nitrogen and unburnt. 
bydrocarbons. Carbon monoxide and carbon dioxide are products of oxidation of carbon. Sulphur 
dioxide comes from the burning of sulphur which is invariably present in coal and oil. Oxides of 
nitrogen, often referred as Knox { NOx ), is the product of high temperature combustion of fuel 
such as the one taking place inside internal combustion engines and even, to some extent, in 
thermal power plants. Besides the products of combustion of fossi! fuels, primary pollutants 
also include suspended particulate matters { SPM ) generated in various activities and other 
gases or vapours produced in specific industrial and natura! processes ( e. g., ammonia, chlorine, 
chlorofluorocarbon, solvent vapours etc ). Secondary pollutants are mostly present in the: 
urban atmosphere and their effects are pronounced during smog formation. A large variety of 
Organic and inorganic compounds like aldehydes, ketones, acids, nitrates, nitrites, epoxides and 
peroxyacetyl nitrate [PAN] present in the atmosphere in extremely low quantities, are 
Considered as secondary pollutants. Many of such compounds are toxic and even carcenogenic 
or mutagenic. The wellknown meteorological phenomena associated with air pollution— the 
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acid rain and the photochemical smog formation— are attributed to secondary pollutants formed 
by atmospheric reactions. 


The Central and the State Pollution Control Boards have notified standards for the 
emissions from various types of industries. These standards vary from industry to industry 
depending upon the manufacturing process and the technoeconomic feasibility of contro! set-up. 
The objective is to maintain the quality of the ambient air. The concentration limits of some 
common primary pollutants for the maintenance of the ambient air quality are given in Table 4. 
It can be seen from the table that ambient air quality standards are different for different 
category of areas. 


Table 4 


Ambient Air Quality Standards 


Category of Concn in microgram/m? not to Exceed the Following 
Area SPM S02 CO NOx 
Industrial and mixed use 500 120 5000 120 
Residential and rural 200 80 2000 80 
Sensitive 100 3D 1000 30 


Some of the pollutants in the air originating from industrial processes or otherwise, have 
obnoxious odours which are aesthetically objectionable. Thus odour can be regarded as an air 
pollutant but there is no scientific measure of odour. 


Soil Pollution 


Almost all industria! processes generate solid waste materials creating disposal problem. 
They are commonly dumped on land. Generally low-lying land is preferred. Leachings from these 
waste dumps affect the neighbouring egricultura! or pasture lands because they are most likely 
to contain substances harmful to soil other than fine particles. The leachings may also percolate 
and contaminate the groundwater, if the groundwater table is high. 


As a matter of principle, solid waste from an industry should be reused by some down- 
stream industry where it is techno-economically feasible. Solid wastes, if dumped in pits, the 
latter should have impervious lining with natural substances like bentonite clay or with LOPE or 


concrete. 
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Noise Pollution 


Running of various machines in industries causes noise nuisance. Noise is also considered 
as an environmental pollutant. Continuous exposure to noise can cause physical and mental 
damages. The Occupational Health and Safety Act has laid down the following maximum 
permissible exposure to noise by an industria! worker. 


Table 5 


Maximum Permissible Exposure to Noise 


DD OGIO 


Sound Level in dB(A) Maximum Exposure in hours/day 
90 B 
92 
95 4 
115 0.5 


STATUS OF POLLUTION CONTROL BY LARGE AND MEDIUM 
INDUSTRIES OF ORISSA 


The following discusses the pollution problems of different categories of industries in the 
State [76]. 


Pulp and Paper Mills 


Pulp and paper mills are generally regarded as highly water polluting industries because 
of the use of large quantities of water and chemicals and consequent discharge of enormous 
amounts of wastewater. The industry consists of two major processes : pulping and making 
the final paper product. The pulping part, consisting of mainly chemical process is the main 
source of pollution. The most common pulping process in India is the sulphate pulping process 
in which an alkaline cooking liquor consisting of sodium hydroxide and sodium sulphate is used 
to cook the bamboo or wood chips. The wastewater from a paper mill containing major 
polluting substances like suspended solids (SS), both organic and inorganic in nature, colour, 
foam, inorganic substances (alkali etc. ), moderate biochemical oxygen demand =(BOD), 
chemical oxygen demand (COD), small quantities of various toxic substances, lignin and its 
derivatives imparting dark colour, when discharged into a water body, untreated or inadequately 
treated, damage the water quality. Pollutants giving rise to BOD and high COD alongwith 
suspended solids are of major concern from water pollution angle. Pollutants contributing 
to BOO can be bio-oxidised but colour and COD are difficult to remove. Much of COD problem 
can be tackled by inplant measures. Cost-effective measures for removal of colour in the 
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wastewater has not sufficiently developed in India. Since colour is aesthetically unacceptable, 
public complain of water pollution near almost all paper mills is a common experience 
not withstanding if a paper mill treats its effluent to meet the required standards. 


The present treatment methods of paper mill effluent broadly consists (1) primary 
treatment and (ii) secondary treatment. The primary treatment is basicaliy sedimentation 
of effluent in a primery cierifier which helps to reduce BOD and COD mainly by removal of 
suspended solids as sludge from the clarifier. The secondary treatment is biochemical 
oxidation of the nverfiow from the primary clarifier s9 as to further reduce the BOD end COD. 
The biochemical oxidation can be aerobic or aneerobic or both. The varicus types of aerobic 
methods like extended aeration. activated sludge method etc. require consumption of energy 
to run the aerators to provide adequate supply of air to oxygen-demancing bacteria to oxidise 
the waste matter (pollutant). The anaerobic method is cheaper but is not suitb!e in most 
cases as it requires a very long cetention time for biodigestion of pollutants (in the absence 
of air) demanding availability of very large land area. 


Small paper mills, because of their size, cannot have elaborate wastewater treatment 
like large mills. The standards laid down by the State and the Central Pollution Control Boards 
for the wastewater of small mills are therefore somewhat more relaxed than for large mills 
(Table - 6). Many smal! paper mills do not carry out chemical pulping process and use paper 
pulp or waste paper for paper making. Such mills do not have serious pollution problem. 


Table- 6 
Some important Standards for Effluent of Paper and Putp Mills 


( Values for all parameters except pH not to exceed the following J 


Parameter Small Paper Mill Large Paper Mill 
pH 6.0 - 9.0 5.5 - 9.0 
BOD (mg/h) (a) less than 50 for discharge into (a) less than GO for discharge into 
( 5 days, 20°C ) inland surface water inland surface water 
(b) less than 100 for discharge onto bj) less than 100 for discharge 
land onto land 
Suspended (a) less than 100 for discharge into sa) less than 100 for discharge into 
solids (mg/l) inland surface water inland surface water 
{b) less than 200 for discharge onto b) fess than 200 for discharge 
land onto land 


{ All other parameters as per IS 2490 } 


Out of four large paper mills in the state, viz. The Orient Paper Mill ( OPM J). Brajaraj 
Nagar, the Straw Products Ltd. (SPL). Rayagada, the Titegurh Paper Mill (TPM), Choudvar and 
the Sewa Paper Mill (SPM), Koraput, the last two are closed due to financial problems at the 
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time of writing this report. The oldest and the largest of the four mills, the OPM, treats its 
combined effluent in the primary clarifier. The secondary treatment process is, however, 
grossly inadequate and consists of simple lagooning without external aeration. The Ib river to 
which the effluent is discharged has very little flow and therefore experiences serious pollution. 
A detailed study made by the scientists of the University College of Engineering, Burla and the 
School of Life Sciences of the Sambalpur University a few yeers back showed that the Ib-water 
in the downstream of the mill is unfit for most purposes because of pollution and the aquatic life 
is also affected [77]. There have been many public complaints and even court cases in the past, on 
account of this. A historic case filed against the industry by the veteran leader, Dr. Sradhakar 
Supakar of Sambalpur, prior to the construction of the Hirakud Dam resulted in the first legisla- 
tion against river water pollution in the country { Orissa River Water Prevention of Pollution 
Act. 1954 ). The OPM has, however, recently taken up an ambitious scheme for applying its 
effluent on land after appropriate treatment for further improvement in quality for most part of 
the year ( except rainy months ) [768]. By this method, Ib river will be completely protected 
from pollution by the paper mill and further, about 400 acres of wasteland will be reclaimed and 
will have vegetative cover. Land application method is a modern and ecologically compatible 
concept of treatment of domestic, as well as, industrial wastewater in which the soil-plant 
matrix acts as a biological filter. This method has been very successfully tried in a very large 
scale at Muskegon in the Winconsin State of the USA. The project has got the concurrence of 


the State and the Central Pollution Control Boards and the OPM proposes to spend a sum of 
more than one crore of rupees on it. 
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Fig. 1 
Silted lagoon of a paper mill. Unless lagoons are cleaned and excavated regularly they will be ineffective. 


Digitized by srujanika@gmail.com 


15 


The paper mill of M/s Straw Products Ltd. (SPL) at Rayagada has an effluent treatment 
plant (ETP) consisting of primary clarifier, secondary aerated lagoon with rotating type external 
aerators followed by anaerobic lagooning in some natural ravines. The effluent is discharged 
to river Nagavali through a sluice gate during night time only so that the pollutants are carried 
away to a long distance and get diluted by day break. In spite of the full treatment of the 
effluent made by the mill, river Nagavali does not get protected from pollution to the desirable 
extent because of extremely scanty flow of water in the river —particularly in the summer 
months. The water flow has even decreased in recent years both due to decreased precipitation 
and overdrawal of water for irrigation and other purposes. .A !esson to learn from this is that a 
river cannot be completely protected from pollution by merely adopting statutory provisions of 
pollution control in industries discharging the wastewater if the flow of water in the river is 
scanty. In such situations, the wastewater should be diverted for other purposes like irrigation. 
The area around Rayagada is semi-arid and drought prone and therefore, the treated effluent 
can be used for irrigation subject to suitability of the soil. The SPL has agreed to discharge 
its effluent to augment the irrigation water of a minor irrigation project proposed in the area. 


The other two large paper mills, viz, the Titagurh Paper Mill at Choudwer and the Sewa 
Paper Mill at Koraput, are reported to be closed at present because of financial problem. Of 
these, the SPM had a complete effluent treatment plant. The ETP of the TPM was incomplete — 
consisting of a primary clarifier and lagooning without aeration. Fortunately for TPM, the 
Mahanadi, to which the effluents were discharged, has enough of water near Choudwar to 
cause a dilution of the effluent. 


There are 5 number of smal! paper mills in the State. Ali of them use impcrted waste 
paper as raw material. Alongwith that some mills use straw or “‘sabai’’ grass as feed stock. 
Use of raw materials other than waste paper causes pollution of the water body to which 
effluent is discharged. Of the small mills, the Emmami Paper Mill near Balasore has by now 
installed an ETP consisting of primary clarifier and secondary aerated lagoon fitted with two 
aerators. There are still public complaints against the industry for pollution of nearby 
stream. The effluent channel carrying treated effluent to the stream passes through rice 
fields. Therefore, the effluent can help irrigation of the fields during dry months if it is treated 
to the required extent to be suitable for land application. The Konark Paper Mill, situated in a 
water scarcity area in the Mayurbhanj District, uses underground water and recycles it to the 
maximum possible extent. The wastewater discharge is therefore less. The industry is at 
present in the process of installation of an adequate ETP and the wastewater is used for 
irrigating the water-thirsty land. The treatment of effluents of other paper mills are 


very inadequate. 


Paper mills are generally not considered as highly air-polluting. The emissions generally 
consist of digester relief gas, digester blow tank and washer hood vent gas, black liquor 
evaporator gas, chemical recovery furnace emission, smelt dissolving tank gas and steam boiler 
emission. Most of these can he controlled by in-plant measures and conventional control 
devices like cyclone separator, electrostatic precipitator etc. Public complaints about air 
pollution by paper mills are mainly due to malodourous sulphur compounds in the emissions. 
Thiseis more a nuisance, than a health hazard. This problem is limited to paper mills adopting 
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sulphate process of pulping. In India, sulphate process is most commonly adopted. Hence, 
Mealodourous emissions are ina way inevitable in most mills. Nevertheless certain in-plant 
Measures in the process can reduce this nuisance considerably, if not eliminate it completely. 


The solid wastes generated from paper mills are lime sludge. bamboo or wood dust. fly 
ash from coal fired boiler and sludge from the treatment plant. The alkaline lime sludge 
constitutes the main bulk of the solid wastes. This can be reused for manufacture of cement 
or as soil conditioner. The mills in Orisse mainly dump them outside. {It is a common sight 
around the old paper mills of the State like the OPM and the TPM that these sludges are 
haphazardly dumped around the mill. An organised storing may provide raw material for future 
industry proposing to use the lime sludge. The TPM has however collected a part of its lime 
sludge in a large pit which is already filled up. 


Chemical Fertiliser Plants 


Chemical fertiliser plants like most chemical industries. are considered polluting in nature. 
Chemical fertilisers are either nitrogenous or phosphatic depending upon whether they provide 
nitrogen or phosphorus to plants. 


The two large nitrogenous fertiliser plants in the State are public sector units. They are 
the fertiliser unit belonging to the Rourkela Steel Plant (RSP) at Rourkela and the Fertiliser 
Corporation of India (FC!) Plant at Talcher. 


The fertiliser unit of the RSP mainly manufactures calcium ammonium nitrate (CAN) 
making use of coke oven gas and nitrogen gas which are byproducts of the steel plant. Coke 
oven gas is purified to remove carbon dioxide. mixed with naphtha reformed gas and 
cryogenically fractionated at — 195°C to separate the hydrogen. To this, nitrogen gas received 
from the Tonnage Oxygen Plant is added in appropriate proportion and the mixture containing 
hydrogen and nitrogen in 3:1 ratio is taken to ammonia plant where ammonium is produced 
by the reaction between the gases at a pressure of 450 kg/cm? and 500°C temperature 
in the presence of reduced iron oxide catalyst. About 50% of the ammonia produced is then 
oxidised to nitric acid in the presence of platinum-rhodium catalyst at 800°C and 4 kg/cm? 
pressure. The nitric acid, so produced, alongwith the remaining part of ammonia vapour are 
fed to the nitrolim plant where crushed lime stone is mixed. The final product is calcium 


ammonium nitrate (CAN) containing about 254% nitrogen. The expected pollutants in the 
process are : 


Water Nitrite, nitrate, free ammonia, oil and grease, cyanide. arsenic etc. 


Air Oxides of nitrogen ( NO. J, ammonia vapour. suspended particulate matter (SPM) etc. 
The water pollution control measure adopted by the plant is grossly inadequate to meet 
the required Minimum National Standards as given in table 7 and 8. There are no special 
arrangements for treetment of the effluent for the specific pollutants. However, there 
exists en “oxidation pond” in which the algae and other aquatic plants are supposed to generate 
sufficient oxygen by photosynthesis to oxidise the organic pollutants. The so-called oxidation 
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pond is most of the time devoid of green vegetation and does not appear to be functioning the 
way it should. A German expert, Dr F. Fink appointed by the Central Pollution Control 
Board in the year 1982 to prepare a status report on the pollution control measures in all the 
Steel plants in India had described this pond as “magic pond’ [79] The effluent of the 
fertiliser plant of the RSP, like those of other units of the steel plant complex get discharged 
into a storm water drain called the ‘“‘Guradih nalla’’ and finally go to river Bramhani through a 
a lagoon. Some purification takes place during the detention in the lagoon. Guradih nalla, 
though a public water-way, has been sacrificed to the RSP right from the construction 
of the plant. This has been a serious mistake in the past. Apart from the effluents of the 
ASP, the nalla carries sewage of the Rourkela NAC township and other surface run-offs, 
thus getting the pollutants of the RSP diluted. Consequently a true picture of the pollution 
load by the industry is not obtained. The Pollution Control Board of Orissa which is closely 
Monitoring the water of river Bramhani since last three years has clearly reported sharp 
deterioration of water quality downstream of the discharge point of Guradi naila on Bramhani 
river [20]. The RSP has to take a major share of responsibility of the pollution of the river. 
The Rourkela NAC township cannot also be exonerated from the charge of polluting Bramhani, 
because it has neither a sewerage system nor a sewage treatment plant. No systematic 
Study is known to us about the impact of pollution on the biotic life of river Bhamhani. Such 
a study is overdue. 


The air pollution caused by the fertiliser plant of the RSP is primarily due to the oxides of 
nitrogen ( Knox } from its nitric acid unit. Other air pollutants like the suspended particulate 
matters (SPM) emanating from the fertiliser plant are comparatively much less than those in 
the emissions of the other units. 


The RSP, including its fertiliser plant, is in the midst of modernisation which is expected 
to be complete by 1992. Many important potlution control measures are proposed in the scheme. 
It can only be known after 1992 whether the authorities of the plant have kept upto their social 
and statutory responsibility towards pollution control. {It is hoped that with the increased public 
awareness of environmenta! protection and enactment of more and more stringent laws, the 
plant authorities will shake off their earlier complacency and inertia. 


The FC! plant at Talcher manufactures urea and is coal-based. Coalis gasified to carbon 
monoxide and hydrogen in the presence of steam and oxygen. The product gas is treated with 
steam under appropriate conditions after removal of sulphur and dust to be converted toa 
mixture of carbon dioxide and hydrogen. The former is removed from the mixture cryogenically 
in methanol solvent. The remaining hydrogen reacts with nitrogen in the ammonia plant 
producing liquid ammonia which subsequently reacts further with carbon dioxide in a urea reactor 
to produce urea. The various pollutants generated in the process are : 


Water : Free ammonia, urea, nitrite, nitrate, oil end grease, cyanide, chromium, suspended 
solids etc. 


Air : Suspended particulate matters, sulphur dioxide, ammonia, urea etc. 
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The FCI plant was set-up in early sixties when pollution control aspects in industries was 
given relatively much less importance. It has not therefore made adequate arrangements for 
pollution control. The water pollution control system consists of some lagoons to settle 
suspended solids mainly consisting of bottom ash coming from the steam generating boiler and 
coal char from the gasification plant. Besides there are some catch pits to arrest oil and 
grease in the effluent. The lagoons are at present largely filled up and the FCI has excavated 
them to some extent. More lagoons are necessary but availability of land under the 
existing revenue laws is difficult. The inadequately treated effluent of the FCI, containing 
pollutants like suspended solids, oil and grease, ammonia etc, at present gets discharged into a 
storm-water drain called the “Nandira jor’. This drain also receives wastewater of other 
industries in the area and finally joins Bramhani river. The Bramheni river thus receives a heavy 
load of pollution from Nandira [79]. 


The air pollution caused by the FC! is due to the SPM and sulphur dioxide in the emissions 
of the steam generation boiler stack and other stacks, ammonia in the fugitive emissions of the 
ammonia plant and urea in the fugitive emissions of the urea prilling tower. The above pollutants 
are present in the emissions at ievels in far excess of the permitted limits. The air pollution 
control arrangement in the industry is grossly inadequate at present. 


The FCI plant at Talcher. as it stands to-day, is a large highly polluting industry, So far the 
industry has been very slow in its response to demands of pollution control made by the public, 
as well as, regulatory organisations. Recently, however, some positive steps have heen taken. 
Installation of some poilution control devices like hydrolyzer stripper is in the project stage. 
Orders sre to be placed for electrostatic precipitator (ESP) for the steam generation plant 
boiler. 


Phosphoric acid (PA) derivatives like single superphosphate (SSP), triple superphosphate 
(TSP) and diammonium phosphate (DAP) are the common phosphatic fertilisers. Rock phosphate 
is the main source of these fertilisers. SSP is manufactured by acidulating ground phosphate 
rock with 62-71% sulphuric acid. Fertiliser grade phosphoric acid is produced by the reaction 
of phosphate rock with concentrated sulphuric acid at 70-80°C. TSP is manufactured by the 


reaction of phosphoric acid with phosphate rock. Neutralisation of phosphoric acid with. 
ammonia produces DAP. 


Fluorine containing compounds happen to be the main pollutant in both emissions and 
effluents of phosphatic fertiliser plants. Rock Phosphate contains 3-545 fluorine in various forms. 
of calcium salts, a part of which is given off in the reaction with sulphuric or phosphoric acid. 
The hydrogen fluoride evolved during acidulation of rock phosphate reacts with silica present 
in the rock to produce Silicon tetrafluoride as the temperature of the acidulate rises to 93°C 
The liderated silicon tetrafluoride can be removed from the emission as fluorosilicic acid by 
scrubbing with water. The scrubbed liquid can be Subjected to a double stage lime treatment 
and recycled. Alternatively, it can be concentrated and used for manufacture of fluorine 
chemicals. The average total volatilisation of fluorine during acidulation and concentration is 
about 40%. The rest of the fluorine goes in the product {phosphatic fertiliser). 
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Since sulphuric acid is one of the main ingradients of phosphatic fertiliser manufacture, 
most phosphatic fertiliser industries have sulphuric acid manufacture units. {It is manufactured 
by Contact Process. Sulphur is burnt to sulphur dioxide which is catalytically oxidised to 
sulphur trioxide and on scrubbing with water, gives sulphuric acid. The process causes air 
pollution on account of oxides of sulphur end acid mist. The DCDA (double contact double 
absorption) process of sulphuric acid manufacture is preferable to the SCSA (single contact 
single absorption) process because it reduces the concentrations of gaseous pollutants in the 
emission considerably. 


The Paradeep Phosphate Ltd. (PPL) situated at Paradeep in the Cuttack district will be 
the largest phosphatic fertiliser factory in Asia when all the three phases of construction will be 
complete. At present only Phase | is under operation. Imported phosphoric acid and ammonia 
are used for the manufacture of diammonium phosphate (DAP). The emission is scrubbed with 
water and recycled. There 1S a negetive water balance in the process which means that, under 
normal operations, there is no effluent discharged and therefore, no water pollution. Phase tl 
of the PPL project is under construction which will consist of a phosphoric acid plant, a 
sulphuric acid plant and a captive power plant. This phase also envisages a negetive water 
balance. The emission from the phosphoric acid manufacturing unit containing silicon 
tetrafluoride is proposed to be scrubbed and the ensuing liquid used for diluting the phosphoric 
acid used for DAP manufacture. It will be more desirable if the scrubbed liquid is used for the 
manufacture of fluorine chemicals like aluminium fluoride* Apart from pollution control, it wilt 
promote an industry based on waste utilisation. The PPL is a giant-sized industry. The total 
fluorine in the emission is expected to be large even if the emission meets the 
required statutory standards. The plant is situated on the side of a creek (Atharabanki 
creek) which is the spawning area for prawns and certain types of fishes. This creek, therefore, 
needs special protection. The PPL in Phase I! will also have serious problem of solid waste 
disposal. The phosphoric acid manufacturing process produces gypsum in large quantity (more 
than 60% of the rock phosphate used}. The industry has earmarked a vast land for disposal of 
gypsum. Ideally it should be used as raw material for some other industry. 


Apart from the PPL, there is another, relatively smaller fertilizer (phosphatic) factory 
situated at Kalma in the the district of Mayurbhanj (The East Coast Fertilizers and Chemicals Co). 
At present, it manufactures only sulphuric acid and the proposed SSP plant is under construction. 
The old sulpuric acid plant was operating in the SCSA process. Consequently there used to 
be serious air pollution due to oxides of sulphur and acid mist. Public complains were 
common. The industry has by now changed over to the DCDA process with less air pollution. 
But when the plant works after a power failure, the emission initially contains oxides of sulphur 
and acid mist in quantities much excess than permitted because sufficient temperature is 
not attained in the contact chamber to achieve efficient conversion of sulphur dinxide to sulphur 
trioxide. Thus, constant and uninterrupted power supply is an essential requirement for the 
industry to remain fully pollution-free. If excessive emission occurs without any power 
disruption, it can be undoubtedly ascribed to defective operation and maintenance of the 
machinery and inefficiency of the catalyst used. 


* At the time of going to press, it is learnt that the PPL has finally decided in pru:ciple to use 
the scrubbed liquid for manufacture of aluminium fluoride etc. 
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Table 7 


Minimum National Standards (MINAS) for Effluents of 
Chemical Fertiliser Industries 


eae ee Perrier ete eeeeeeaeeeeeeeatataeeeeinaaeeeetaaeeeee aaa apie ape 


Parameter Maximum Permissible Concentration in 
mg/l! Except pH 
Straight Straight Complex (NPK) 
Phosphaetic Nitrogenous fertiliser 
etre sa Pi ee rae 

pH 7.0 - 9.0 6.5-80 6.5-8.0 
Fluoride (as F) 10 — 10 
Phosphate (as P) 5 — 5 
Amm. nitrogen (as N) = 4 4 
Total Kjeldhal nitrogen (as N) — 100 100 
Nitrate nitrogen (as N) — 10 10 
Cyanide (as CN) — 0.2 0.2 
Vanadium {as V) — 0.2 0.2 
Arsenic (as As) — 0.2 0.2 
Chromium-hexavalent {as Cr) 0.1 0.1 0.1 
Chromium-total (as Cr) 2.0 2.0 2.0 
Oil & grease 10 10 10 
Suspended solids 100 100 100 


ero i i a lll iti 


Table 8 


Minimum National Standards for Emissions of 
Chemica! Fertiliser Industries 


1. Thermal Power Station 


(a) 


(b) 


Particulate matter in mg/Nm3? not to exceed 


Protected Orher Area 
Area Old After 1979 
Less than 200 MW 150 600 350 
More than 200 MW 150 — 150 


Stack height for control of sulphur dioxide 


Less than 200 MW Ebr AO 
(where H is stack height in metre and 
G is SO, formed in kg/hr) 
or 30m whichever is high 
200—500 MW more than 220m 
More than 500 MW more than 275m 
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2. Sulphuric Acid Plant 


Sulphur Dioxide and Acid mist 
shall not Exceed 


SO, kg;/ton Acid Mist 

1004 Hs, SOs mg,Nm3 
SCSA Process 10 50 
DCDA Process 4 50 


3. Nitric Acid Plant 
NOx as kg/ton of dil HNO3 shall be less than 3 for all plants 


4. Urea Plant Prilling Tower 


Particulate matter shall be less than 50 mg/Nm? for all plants 


5. Fertiliser (Phosphatic) 
(a) Fluoride as F in mg/Nm? shall be less than 25 during acidification of rock phosphates 
(b) Particulate matter in mg/Nm? shall be less than 150 during granulation & mixing 
Sugar Mills 


Sugar cane is an important cash crop in India and sugar industry, based on sugar cane, is 
one of India’s earliest industries. The first sugar factory in this state was established at Aska 
in the district of Ganjam more than 100 years back. The sugar manufacturing process consists 
of crushing the cane for extraction of the juice, clarification by heating, lime and sulphur dioxide 
treatment and then subjecting the clarified supernatant liquid to crystallisation process in 
vacuum pans. The crystallisation is carried out in 2 to 3 crops. 


Sugar mills generally discharge a large volume of effluent ( e. g., a plant of cane crushing 
capacity of 1500 tons per day generates 300-500 cubic metres of effluent per day J). There are 
mainly two effluent streams emanating from sugar mills, namely. (1) process house effluent and 
(ii) cooling tower and excess condensate. While the latter contributes very litle to water 
pollution, the former is highly polluting in nature having BOD and COD values as high as 
300-2000 and 600.4800 mgl! respectively. Molasses is an important by-product of sugar 
industry produced in amounts as high as 4.2% of the cane crushed. It has high pollutional 
characteristic ( BOD and COD of the order of 400,000 and 960,000 mg/! respectively ). 
Although it is a commodity under excise control, molasses is often improperly stored and gets 
spoiled. Factories sometimes conveniently let out useless molasses into some streams or onto 
land causing environmental nuisance. 


It can be pointed out here that molasses and sugar mill effluents are as such not toxic in 
nature, but they drastically deplete dissolved oxygen content of the water body to which 
they are discharged because of high BDD. This results in fish-kill and death of other aquatic 
living species. 
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The common method of treatment of sugar mill effluent is by anaerobic digestion followed 
by aerobic lagooning with sufficient detention time in order to bring the effluent quality to 
standards fit for land application with some dilution. This effluent is not fit for discharge into 
any water body unless sufficiently diluted. Molasses is required to be stored in steel tanks or 
properly lined pits and used for production of alcoho! by fermentation and distillation. 


Sugar industry being a very common and important industry in many parts of India, the 
Central Pollution Control Board has given priority attention to this industry. The minimum 
national standards (MINAS) laid down for sugar mills are as follows. 


BOD : Less than 100 magf! for disposal on land and 30 mg/! for disposal in surface water 
Suspended solids : Same as for BOD 


There are three operational sugar factories in Orissa, two of which belong to the. 
co-operative sector (Aska Co-operative Sugar Mil! & Oistillery, Aska and Bargarh Co-operative: 
Sugar Mill, Bargarh) and the third one (Jeypore Sugar Factory and Distillery, Rayagada) is a 
private one. The sugar production in the mills are seasonal! and last for about 6-12 weeks ina 
year after the harvesting of sugarcane. None of the sugar mills has any effluent treatment 
plant. The Bargarh mill collects its effluent in an unlined pit and does not discharge it outside. 
No information is available about any contamination of groundwater by this. The Jeypore 
Sugar Factory collects the effluent in four unlined pits from which the supernatant liquid is 
pumped into an irrigation channel and used for the irrigation of captive sugar cane plantation 
over an area of about 250 acres. The factory claims that no deterioration of soil condition or 
crop production has been observed over the years due to use of the effluent on land. The above 
two sugar mills are reported to be in bad financial condition. The sugar unit of the Aska 
Co-operative Sugar Mill and Distillery recirculates most of its water except the overflow from 
spray pond, boiler blow-down and floor washings. This water is used for irrigation of sugar cane 
fields near the factory or pumped into an unused nallah (alongwith the spent wash of the 
distillery unit attached to it) which after about 7km joins the Baghua rivulet—a tributory of 
river Rusikulya. The sugar mills of Aska and Rayagada store their molasses in steel tanks and 
concrete pits for use as raw material in their distillery units, but the Bargarh mill puts the same: 


in open pits causing odour and other nuisance in the immediate surroundings. It has no distillery 
unit of its own. 


Sugar milis are generally not considered as seriously air-polluting. The boilers are 
generally not large. Unfortunately, like most other mills in the rest of the country, all sugar 
mills of Orissa use the baggasse—the solid residue left after cane sugar is crushed —for 
firing their boilers. This is not a desirable practice, because a better use of baggasse would 
be as raw materia! for paper mills or as animal feed. If used for paper mills, pressure on our 
forests on account of paper production will be considerably reduced. The main reason why 
the Sugar mills continue to burn their baggasse for boilers is that Changeover to coal— or 
oil-firing will require change of their boilers involving an investment which most mills. 
are reluctant to make because they are mostly old units with poor financial health. Further, 


reliability of constant supply of coal of desirable quality cannot be taken for granted in the. 
present Indian condition. 
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Another sugar mil! in the co-operative sector has been established at Nayagarh but 
its commercial production is yet to start. Several sugar mills are in the project stage. 


Fermentation Industries (Distilleries and Breweries) 


Fermentation industries belong to the “highly water-polluting”’ category. All of them 


use large volumes of water and discharge corresponding amount of wastewater into the 
environment. 


Distilleries in India mostly use molasses as raw material. Molasses is diluted with 
water and then allowed to ferment in controlled conditions, temperature and pH. Ammonium 
sulphate or urea is added as food for the organisms. The sludge of spent yeast containing 
about 30% solids settles down in the fermentation vats. The liquid is then distilled for the 
recovery of alcohol. The residual liquid, called the spent wash, is discharged hot. {It has 
very high BOD value (45,000 to 60,000 mg/l). The nonprocess water is usually 5 to 6 times 
in volume than the process water. More than half of it can be recycled. The spent wash, 
like the effluent of suger mills, is not a toxic substance, but because of its very high BOO 
value, causes serious depletion of dissolved oxygen in the water body to which it is 
discharged. An accidental discharge of wastewater of a large distillery in the Utter Pradesh 
had resulted in large scale fish kill in the river Gomati about a couple of years back. Thus, 
as a matter of policy, the effluent of a distillery should not be discharged into any river or 
stream. The spent wash should ideally be used for by-product recovery. For example. 
it can be concentrated and used as cattle feed or incinerated to get potash. Where 
techno-economic considerations forbid use of spent wash for byproduct recovery, it has 
to be elaborately treated in a multi-stage biological process after screening. The biological 
method generally consists of two stage anaerobic process (digestion, lagooning etc) followed 
by an aerobic process (extended aeration, activated sludge treatment etc.) and finally polishing 
before discharge onto land. 


The distillery unit of the Aska Co-operative Sugar Mill and Distillery discharges its 
wastewater ( spent wash ) to a nulla alongwith the effluent of the sugar mill. This finally goes 
to Rusikulya river though a rivulet called Baghua, as already mentioned. Inthe past there have 
been complaints of pollution by the mill. On an occasion, when the storm-water from the 
nullah alongwith the distillery effluent overflew into the neighbouring rice fields causing damage 
to crops, the factory had to pay compensation to the farmers. However, the industry is in the 
process of construction of an effluent treatment plant consisting of the following four steps : 
(i) anaerobic digestion, (ii) anaerobic filtration, (iii) activated sludge treatment and (iv) clarifica- 
tion. The treated effluent will be used for irrigation. This approach is very innovative and will 
have three-fold achievements. Firstly, the stream will be completely free from pollution by the 
mill. Secondly, irrigation by the wastewater of the mill will increase crop yield. Lastly the 
biogas generated in the first step, i.e., anaerobic ( or bio- ) digestion, will provide fuel. It wilt 
at least partly replace the baggasse for firing the boiler. 


The distillery unit of the Jeypore Sugar Co. operates only about a few weeks in a year 
intermittantly. It has no effluent treatment plant. The effiuent is collected in ponds within the 
factory and left for sun-drying. The dried sludge is used as mannure for captive plantation of 
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sugar cane. Another small distillery unit at Lathikatea in the Sundergarh district ({ Suidihi 
Distillery ) also collects its spent wash { effluent ) in pits but there is a scope of overflow of the 
pits during rains. The Suidihi Distillery also works for only a few weeks in a year. 


No information is available about pollution caused by many small illegal distilleries 
manufacturing country liquor. 


There is only one brewery in the State { The East Coast Breweries & Distilleries Ltd. ) 
situated at Paradeep belonging to the Industrial Development Corporation of Orissa. Its annual 
bottling capacity is about 50,000 hecto litres of beer. Crushed malt with malt adjuncts and 
water at fixed pH is subjected to controlled heat treatment resulting in saccherification. The 
extract called “wort’’ is boiled with sugar and hops. After separation of the spent hops, the 
boiled wort is brought down to desired temperature and pH and allowed to ferment. After 
fermentation, the product called ‘‘green beer” is subject to maturation, filtration and carbonation 
to get the final product ( beer J. 


The process wastewater emanates from the washing end brewery units, fermenter, 
spillage etc. It has very high BDO value but it gets diluted with nonprocess water coming from 
bottle washings, floor washings etc. before fina! discharge. The East Coast Brewery uses large 
volume of nonprocess water because water is not in short supply at Paradeep. As a result, the 
final effluent which gets discharged through several channels into a nearby coastal swamp has 
BOO values over a wide range (about 300 to 500 mg/!). The effluent of a brewery can be 
treated anaerobically and/or aerobically to make it suitable for discharge on land; a two-stage 
treatment often becomes necessary, The brewery unit at Paradeep at present has no effluent 
treatment plant. It has however a proposal for treating the effluent and using it for aquaculture 
in a way similar to that of M/s Vorion Chemicals and Distilleries Ltd, Madras. This industry has 
developed a very innovative method of rearing a hybrid variety of fish— a mutant of Tilapia 
( Oreochromis } sp —- in the distillery effluent in their fish farm in Vedanarayanapuram, Chingleput. 
They claim to be selling about a ton of fish every day from their farm in the Madras city. This 
process developed by Dr. G. Rangeswami has tremendous potential in India. 


The Minimum National Standards for distilleries have been laid down. Most State Boards 
have adopted the same standards for breweries also. They are as follows : 


Suspended solids : less than 100 mg/! 


BDD : less than 100 mg/l for disposal on land 
less than 30 mg/l! for disposal to inland surface water 


Textile Milis 


Textile Mills require large volumes of highly pure water for their processes. They also 
discharge equally large amounts of water of highly polluting nature. The kier, bleaching, 
mercerising and dyeing wastes are particularly polluting. They are al! alkaline with high BOD 
and COD values. The wastewater from dyeing section is highly coloured and therefore, 
aesthetically objectionable. Generally the effluent from a textile mill is collected in an 
equalisation pond from which it is taken for primary treatment of Coagulation and sedimentation 
which is sometimes followed by secondary biological treatment. 
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The Orissa Textile Mill (OTM) at Choudwar in Cuttack district is the most important 
textile mill of Orissa. It had no effluent treatment plant and used to discharge the coloured 
wastewater into a nullah going through paddy fields which joined river Gandha. There had been 
complaints in the past about overflow of effluents from the nullah and damaging the surrounding 
paddy crops, particulary during rains. The mill has made some improvisations but does not 
have a full-fledged treatment plant till to-day. It has however arrangements for diverting its 
Own effiuent onto its own land within the premises of the factory during normal times. This will 
not be possible when rains Occur because a large quantity of storm-water flows through the 
nullah which cannot be easily pumped. Hence installation of a full-fledged treatment plant is 
essential. 


Apart from the OTM, there are sa few spinning mills, mostly belonging to the public sector. 
They do not cause any significant pollution problem. 


Chlor-alkali Factories 


Caustic soda is one of the basic chemicals for many industries. It is obtained by 
electrolysis of brine (solution of common satt in water). Various types of electrolytic cells are 
used for the purpose. The most common cell used for the purpose is mercury-amalgam cell. 
Mercury is used as cathode in this cell. Some amount of mercury gets lost through the 
wastewater, which when discharged into a water body, causes pollution by the toxic metal. 
The mercury bearing wastewater is therefore absolutely necessary to be segregated and treated 
for mercury removal before it is allowed to mix with wastewaters from other sections of the 
industry. 


Toxicity of mercury is well-known. {It is assimilated by organisms as methyl mercury to 
which it is converted in a water body through biological actions. Further, there is bioaccumulation 
in the tissues of higher organisms through the food chain. As per the standard laid down by 
the Central and the State Pollution Contro! Boards, the concentration of mercury in an industrial 
effluent should not exceed 0.01 mg/l. 


Mercury level in the wastewater can be reduced by various chemical methods. e.g. 
reduction, sulphide treatment, ferrous chloride treatment, magnetic ferrite method, ion-exchange 
method and treatment with chelating resins. A combination of two or more methods are 
often used. 


M/s Jayshree Chemicals Ltd. at Ganjam is the largest chlor-alkali plant in Orissa. There 
used to be serious complaints of mercury pollution near the estuary of river Rusikulya where 
the wastewater of the plant is discharged. Such complaints were substantiated by the findings 
of the scientists of the Berhampur University and the indian Institute of Technology, Bombay [27]. 
After continuous pressurisation, the industry has minimised the mercury bearing wastewater 
through in-plant meesures and segregated the same from the wastewater of other units. (It is 
subjected to treatment by polysulphide, multidimensional filter (MDF) and activated carbon 
filter (ACF) and finally collected in a lagoon where water hyacinth is cultured. Hyacinth has the 
property of biofiltering heavy metals. The measures taken so far are, however, not adequate. 
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The brine sludge-a solid waste of chlor-alkali industry-contains a good amount of mercury. 
In fact, about 60-65% mercury loss is through the leachings of the discarded brine sludge. 
For this reason. the discarded brine sludge of the Jayshree Ohemicals are at present 
collected in imprevious LOPE lined pits. In the past. it was not the practice. 


Chlorine is a byproduct of chior-alkali plants. The Jayshree Chemicals plant partly 
collects it as liquid chlorine and the remaining portion is used for the manufacture of hydrogen 
chloride. Due to inadequate control arrangements, there used to be in the past, frequent 
gas leaks causing discomfort to inhabitants in the nearby villages. Due to’ installation oF 
an additional tower for absorption of chlorine gas from the outgoing emission and other 
inplant measures, the frequency and intensity of chlorine gas leak has decreased, though 
not eliminated completely. Gas leaks are likely when the power supply trips without notice. 
Thus an uninterrupted power supply is essential for safety. The State Electricity Board 
should be made concious of it. There have been occasions when gas leaks have perhaps 
occurred without power interruptions. 


The Orient Paper Mill at Brajraj Nagar has a small captive chlor-alkati plant producing 
caustic soda for its own use. Earlier some amount of mercury used to get discharged into 
the river alongwith the paper mill effluent. The industry has now segregated the mercury 
bearing effluent for recycling and reuse. A still small caustic soda plant belonging to the 
Titagurh Paper Mill at Choudwar is presently not in use. (It used to work with Diaphragm 
Cell technology which causes no mercury pollution. 


Because of the world-wide concern of mercury pollution, manufacture of caustic soda 
by Membrane Cell Technology is favoured throughout the world. The Jayshree Chemicals 
should also replace its existing cells with membrane cells ina phased manner. Although this 
is in the objective plan of the industry since many years, the work hes unfortunately not 
started. 


Other Chemica! Industries 


Chemical industries, in general, belong to both water and air polluting category. The 
pollutants depend upon the product and the manufacturing process. Many of them are toxic in 
nature. The emissions may contain, apart from particulate matters. carbon monoxide etc from 
fossil fuels, verious organic and solvent vapours depending upon the process. Similarly a variety 
of organic substances, polyaromatic hydrocarbons (PAH), inorganic substances like nitrates, 
fluorides and heavy metals etc are pollutants expected in the effluents. 


The main chemical industries in Orissa ( other than those described earlier under different 
heads ) are Mangalam Timber Products Ltd, Nawrangpur, IDL Chemicals Ltd, Rourkela, Orissa 
Synthetics Ltd, Dhenkanal, Utkal Asbestos Ltd, Dhenkanal, Heavy Water Project, Talcher, 
Indian Rare Earth Ltd, Chatrapur, Orichem Ltd, Talcher and Crebs & Cie Ltd. Kalma. Besides, 
there are a large number of chemical industries belonging to the SSI sector. 


The Mangalam Timber Products Ltd, Nowrangpur in Koraput District is a forest based 
industry manufacturing medium density fibre (MOF) bosrds. Wood chips, defibrated by steam 
digestion, mixed with resins and binding materials like urea-formaldehyde, are pressed and dried 
into boards. The wastewater is likely to contain wood fibres, chemicals derived from wood and 
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the binding chemicals used. The wastewater is recycled for use in captive tree plantation within 
the premises of the industry after passing through a sedimentation tank. Earlier it was discharged 
outside into adjourning paddy fields resulting in public complaints. It does not have serious air 
pollution problem during normal operation. There are provisions for air potlution-control in’ dust 
generating units. 


The IDL Chemicals Ltd. at Rourkela in the Sundergarh District basically’ formulatés 
explosives by blending nontoxic chemicals Tike inorganic nitrate salts, common ‘salt. aluminiun 
powder, ethylene glycol, sugar/starch. sulphur, guargum etc. The wastewater consists of “floor 
washings containing the spilled materials. The wastewater after preliminary treatment is 
collected in a lagoon within the premises and is not discharged outside. The air pollution caused 
by the industry is marginal. Although not a polluting industry, the IDL Chemical Ltd. is hazardous 
because it handles large quantities of explosives. 


The Drissa Synthetic Ltd. at Dhenkanal manufactures polyster fibre-the only unit of the 
kind in the State. Polyster is formed by the condensation polymerisation between OMT 
(Dimethyl terephthalate) and MEG (Methyl ethyl glycol). Sometimes OMT is replaced by 
PTA ({Terephalic acid). Water pollution is due to unreacted chemicals and reaction products. 
Methanol is produced during the reaction between DMT and MEG. Unless recovered properly, 
methanol! can cause serious pollution. The industry has a fullfledged effluent treatment plant. 
It consists of an equalisation pond followed by an aeration pond with aerators, clarifier and 
a polishing pond. The bottom sludge from the settling tank and the aeration pond is partly 
fed into the aeration pond where nutrients are added. Thus, the ETP functions in activated 
sludge principle. The treated effluent is discharged into the Bramhani river. It will be 
desirable if the water, in stead of being discharged into the river, is applied on land for 
plantation. The air pollution problem is not serious. Only one of the two boilers is coal 
fired and has contro! devices. 


The Utkal Asbestos Ltd. at Dhenkanal is an industry which need to be carefully monitored. 
Asbestos dust is a toxic substance and can cause a deadly disease called “Asbestosis”. This 
dust is generally present in the work environment within the factory. Regular monitoring 
of health of workers in such factories is an absolute necessity. 


The Heavy Water Plant at Talcher manufactures deuterium oxide (heavy water) making 
use of hydrogen gas and ammonia from the nearby Fertiliser Corporation of India (FCI) Unit. 
The process is based on the principle of isotopic exchange of deuterium between gas and 
liquid phases. During intimate contact of hydrogen gas and liquid ammonia at high pressure, 
deuterium preferentially accumulates in liquid phase or in the gas phase depending upon the 
change in the operating temperature. Suitable catalysts are used to improve the efficiency. 
The manufacturing process causes no air pollution and water pollution is marginal. Only the 
blow-down cooling water is discharged to a storm water drain (Kardapalli Nallah} which joinS 
the Bramhani river. However, there have been many incidents of accidents like fire and gas 
leak in the past. 

The Indian Rare Earth Ltd at Chatrapur, District Ganjam separates various rare earth and 
other useful minerals like ilmenite, rutile, silliminanite, zircon, monazite and garnet. Separation 
is carried out by both physical and chemical methods. Hydrochloric acid is used in large 
quantities in the synthetic rutile plant (SRP). The spent liquor from this plant is taken to the 
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acid recovery plant (ARP) for recovery of hydrochloric acid. Thus, the wastewater from this 
plant consisting of washings, spillage etc is acidic. it is neutralised with lime in a neutralisation 
pond and recycled. Wastewater from other units like the mineral separation plant (MSP) does 
not contein dissolved pollutants. (It is clarified and diverted to two stormwater ponds. Thus 
no water pollution is normally caused by the plant. Air pollution is also marginal as fuel oil is 
mostly used for boilers provided with normal air potlution control devices. A huge quantities 
of solid waste is generated consisting of sand residues, rubbles etc because only a very smal! 
fraction of the sea land consists of the useful minerals which are separated. These are left in 
the beach as sand dunes. A byproduct solid waste consisting of ferric oxide from the Acid 
Regeneration Plant is dumped within the premises. (It is a useful commodity which can provide 
raw materials for some categories of industry. 


M/s Orichem Ltd at Talcher and M/s Crebs and Cie India Ltd at Kalma produce sodium 
dichromate, chromium sulphate and sodium sulphate (byproduct). In addition to the above, 
chromium sulphate is isolated from the process by the former company but in the case of the 
latter, it is taken back in the process. The raw materials are chromite ore, lime stone, soda 
ash and concentrated sulphuric acid. The process essentially consists of roasting a ground 
mixture of the ore, soda ash, lime stone. waste residue etc at 1100°C in a refractory lined 
rotery kiln. Sodium chromate isformed which is leached with water and concentrated in an 
evaporator. Treatment with concentrated sulphuric acid produces sodium dichromate which 
can be separated by crystallisation. Basic chromium sulphate is formed as byproduct if the 
mother liquor is reduced by an organic reducing agent like molasses in the presence of sulphuric 
acid. Ideally the above industries should not have any process effluent because the wastewater 
can be completely recycled. Unfortunately. it is not the cease with the two industries. 
Wastewater discharge takes place. particularly with the Orichem Ltd, containing hexavalent 
chromium much above the permissible limit (vide Table 3) mainly due to poor house keeping. 
Chromium metal in hexavalent state is considered very toxic and is known to have carcenogenic 
property. The industry has taken preliminary steps for a wastewater treatment system. 


Iron, Steel and Ferroailloy Industries 


The Rourkela Steel Plant (RSP) is one of the first few large integrated steel plants built 
in this country in the post-Independence period. It produces 93.000MT of ingot iron and 
97,000MT of saleable steel per ‘month in addition to several byproducts. The steel is produced 
mainly by the LD process. The raw materials ere iron ore (haematite), lime stone, coke and 
oxygen. Apert from the main blast furnace, the RSP has many other associated units like the 
Coke oven plant, foundry, sintering plant, captive power plant, nitric acid plant, sulphuric acid 


plant and fertiliser plant. Status of pollution control of the last three units has already been 
described. 


As such, the RSP is a very large complex having as many es 60 number of small and large 
Stacks. Emissions from these stacks. as well as. fugitive emissions cause considerable pollution 
in the atmosphere of Rourkela. Figure 2 shows the flow chart of RSP alongwith various sources 
and types of air pollution. The amounts of various types of air pollutants from the different 
units of the RSP as reported by the industry itself is given in Table 9. Thus, the Rourkela Steel 
Plant, as it stands to-day, is a big polluting industry. The ambient air quality of Rourkela area 
has been monitored at four locations in 1987 by two agencies. namely, M/s R. V. Brigg Pvt Ltd 
and M/s Superintendence Ltd. The results are given in Table 9. 
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FLOW CHART WITH AIR POLLUTANTS OF ROURKELA STEEL PLANT 
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Fig. 2 


Flow chart of the ASP showing different sources and types of air pollution. 
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Table 9 


Average Stack Emission Data of the RSP [22] 
( All figures are in kg/hr except the acid mist J 


SI. Unit No of SPM Sulphur Knox Carbon Hydro- Acid mist 
No. stacks dioxide monoxide carbon -{(mg/Nm3? ) 
1. Sintering 8 156 0.7 0.7 4.79 30 — 
plant process 
waste-gas 
2. Steel melting shop— 
open hearth 4 40.6 0.13 0.07 644 3.9 — 
3. Thermal! plant CPP ! 1 615 0.94 0.32 743 3 — 
CPP II { only one in 
operation ) 2 255 3.2 1.0 2.215 6 — 
4. Foundry (Sand plant) 2 51 0.63 0.004 — — — 
5. Caealcining plant 
{( Rotary kiln ) 1 5.1 0.004 0.005 68.5 65 
6. Sulphuric acid plant 1 — 372.58 - — — 5494.47 
7. Coke oven 
{ Battery No. 4 } 5 8.4 0.6 0.05 732 76 — 
8. Biasst furnace 4 16.98 0.36 — — = - = 
a ee ee i ee 
Total 1148.1 379.14 ୧2.149 2194.5 183.9 5494.47 
Table 10 
Ambient Air Quality of Rourkela Area [22] 
{ Ali data in microgream/m? )* 
Location April. 1987 September, 1987 
SPM Sulphur Oxides of SPM Sulphur Oxides of 
dioxide nitrogen dioxide nitrogen 


Modernisation building 278-354 64-104 7.8-49.8 45.5-216 35.5-47.2 17.5-35.0 


Captive power plant tl 179-370 ୨160-180 ଓ3.7-49 25.1-134.3 19.4-24.8 6.9- 18.7 
Railway station 391-822 56-92 ଅ୨2୦.୨-1056 ୨7”୨9.1-120.4 20.5-30.6 13.8-32.7 
Fertiliser** township Not done 95-240 ଓ୨୦5.0-27.0 — 


* Results are of 24 hour average with 8 hour reading 
*" No reading taken in April 1987. The values are monthly average values for the months 
of October, November and December. 1987. 
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A perusal of the table shows that the air quality of Rourkela does not remain, for most of 
the time, within the limits prescribed for residential areas with respect to sulphur dioxide ( vide 
Table 4 ) and for oxides of nitrogen in some locations. With regards to suspended particulates, 
even standards prescribed for industria! areas are exceeded at some places. As expected, the 
air !s cleaner during the month of September when rain washes pollutants from air. 
Unfortunately, no systematic study has been done for winter months when pollution level is 
expected to be high due to stable atmospheric conditions. it is very surprising that no acid rain 
has been detected at Rourkela. 


The water pollution by the Rourkela Steel Plant is due to the effluents from the fertiliser 
plant ( already discussed J, coke oven battery, pickling & galvanising plant, and other units 
{ including domestic wastewater J. As already discussed, these effluents go to a public water 
channel, called the “Guradih Nal/a” without treatment. The nallah also receives the untreated 
domestic wastewater from the NAC township. Pollution of River Bramhani at Panposh can be 
ascribed to both the industrial wastewater from the RSP, as well as, the domestic sewage of 
Rourkela NAC township coming into the river through the Guradih nalla. 


The foregoing discussions clearly establish the fact that the RSP happens to be the main 
polluter of air and water at Rourkela. The RSP is an old plant built at a time when pollution 
control culture was absent. The same inertia continues even to-day. However,the plant is in 
the midst of modernisation process in which several important pollution control measures are 
contemplated. The results can be felt only after the modernisation process is complete (i. e., 
by 1992 ). 


Solid waste disposat problem of a steel! plant is collosal. Basic slags produced in the 
extraction of iron are necesserily dumped on land. In Rourkela area. one can esee mountain-size 
dumps of the slag in the outskirts of the city. Basic slag has many industrial uses but it 1s 
certainly a problem to lift such huge amount for reuse. 


Besides the giant Rourkela Steel Plant, there are also three other small steel plants 
in the State. The Kalinga Iron Works, Matkambeda (Barbil) in the Keonjhar district mainly 
produces pig iron. Air pollution by this unit is not as high as in the RSP; the flue gas of the 
blast furnace is used as fuel for the boiler. The process wastewater is less and contains only 
suspended matters. The IP/l-Steel Ltd. situated at Dhenkanal produces steel ingots from 
scraps. Since steel melting is done in an electrical furnance, air pollution is merginal. 
Orissa Sponge Iron Ltd, Palasapanga in the Keonjhar district produces sponge iron from iron 
ore and coal! by a direct reduction process in a rotary reactor. This special type of reduction 
is called the ACCAR (Allis Chamber Controlled Atmosphere Reduction) process. There are 
certain provisions of air pollution contro! of the flue gas like cyclone separator in some 
units and Ventury scrubber for the reactor off gas. Further upgradation is in process. The 
wastewater containing mainly suspended solids is treated in lagoons and a clariflocculator. 
The iPl-Tata Sponge Iron Factory is another such large iodustry in the Keonjhar District in 
which the raw materials ere iron ore, coal and dolomite. The reaction takes place in a 
rotary kiln. The flue gas from the kiln is passed through a post combustion chamber to 
burn off all carbon monoxide. followed by the quencher, scrubber and mist eliminator. However, 
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a lot of fugitive emissions occur within the work environment. Installation of dust arresting 
system is in progress. The wastewater is mainly generated from the gas cleaning plant 
which is highly acidic in nature. {It is first treated with lime, sludge is removed in a thickner 
and the overflow water is recycled. There are several sludge drying pits. 


Because of the need of ferro-alloys for different types of steel making, the State has many 
ferro-alloys (ferrochrome, ferrosilicon, ferrovanaedium etc) plants of various types. Besides 
there are other similar industries producing silicon metal, calcium silicide, charge chrome etc. 
These units generally have no or very little wastewater and are not considered water polluting. 
Air pollutants are mainly suspended particulate matters. The ferro-chrome plant at Jajpur Road 
in Cuttack district reduces the ore in an open-type reduction furnace and has a cyclone 
arrangement for air pollution control. It is desirable to have a closed furnace which the industry 
proposes to do. Chargechrome, which is also an alloy of iron and chromium (chromium 
proportion is different from ferrochrome) is manufactured by OMC Altloys Ltd, Bramhanipal, 
Keonijhar district and Ferro-alloys Corporation Ltd, Bhadrak, Balasore district. The latter has a 
good gas-cleaning system which. when operated. controls air pollution effectively. The former 
has some air pollution contro! devices like Ventury scrubbers, cyclone separators etc. Air 
pollution is mainly confined to the work environment. Another chargechrome plant is coming 
up at Choudwar in Cuttack district. Silicon metal and ferrosilicon are mainly manufactured by 
indian Metal and Ferro Alloys Ltd, Thiruvali, Koraput district and Ispat Alloys Ltd, Balasore. 
In addition to the above, the former manufactures some amount of chargechrome and the latter 
some amount of calcium silicide. These plants have practically no wastewater to cause water 
pollution. There are no air pollution control devices to control the particulate matter in air, 
but installation of the same is being planned and in the early stage of execution. Ferromanganese 
is manufactured by the Ferromanganese Plant. Jods in Keonjhar district belonging to the Tata 
group and the Ferromanganese unit of the Jeypore Sugar Co, Rayagada in Koraput district. 
Both sre old units and have inadequate air pollution contro! measures. However, the former 
has already taken up the work of installation of adequate gas cleaning devices. 


Cement Industries 


Portland cement is regarded as one of the basic ingradients required for developmental 
work. It is manufactured mainly from limestone and clay by heating them under suitable 
conditions. Gypsum is used as an aedditive to impart some desirable properties. Many 
industries’ wastes like basic slag of steel plants, flyash from thermal plants can partially 
replace clay in the ingradients. 


Dust of various types is the main pollution problem of cement plants. The main dust 
generating units are grinding ( of raw materials ) mill, rotery kiln { where clinkerisation takes 
place ). coal mill { where pulverisation of coal is done ) and cement mill { where clinker is ground 
with gypsum ), All these make a cement factory a highly air-polluting one. Bsg filters and/or 
ESP'’s can contro! dust nuisance in the grinding, coal and cement mills. But the dust particles 
Carried away from the rotary kiln is the main source of general environmental pollution in cement 


factories. They can only be controlled by ESP’s, although bag houses can be installed in certain 
places. 
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Old plants nperating in the wet process have some problems of installation of ESP in the 
kilns. The dusts collected from the exhaust gases of wet process cement kilns are partially 
calcined and often alkaline which make them unsuitable for reuse in the system. Thus, solid 
waste disposal problem becomes serious. Modern plants operate in the dry process Fuel 
consumption in the dry process is less and being a modern technology. the process designs have 
built-in pollution control measures. 


The prescribed standards for particulate matter emission in cement plants are as given 
in Table 11. 


Table 11 


Standards for Particulate Matter Emission in Cement Plants 


Plant Capacity Tota! Particulate Matter in 
Emission not to Exceed { in mg/Nm?® ) 
Protected Area Other Area 
200 tons per day or less 250 400 
More than 200 tons per day 150 250 


Cement plants have negligible process wastewater to cause any water pollution problem. 


The oldest and the largest coment factory in Orissa, the Orissa Cements Ltd. (OCL), 
Rajgangpur in the Sundergarh district operated till recently in the wet process without 
any ESP in the kilns (two ESP’s were installed at a later stage which were 
inoperative J. Air pollution due to cement dust was caused: that led to public 
complaints, questions in the state assembly and the parliament and even writ petition 
in the high court. There was allegations of health problems amongst the inhabitants of 
„ Rajgangpur township. Unfortunately, in spite of the serious allegations. no systematic health 
survey seems to have been done. The cement lobby in India has all along tried to estsblish 
the innocuous nature of the cement dust but the environmentslists are equally active to put 
forward evidences of health hazards due to the dust. Without getting into this controversy, 
it 1s quite certain that cement dust is a serious nuisance and can cause asthama and other 
bronchial problems to persons who are prone to it. Cement dust can also be very harmful 
to agriculture. Oust deposited on the leaf surfaces choke the stomata (leaf pores) end 
impede the photosynthesis process. Cement dust can also cause harm to soil affecting 
agriculture. A preliminary study made by Or. Panda of the Orissa University of Agriculture 
and Technology on the influence of cement dust on the crop yields around Rajgangpur shows 
decreased crop yield in fields having considerable cement dust fall [23] The following 
posssible reason was ascribed to this. Cement dust deposited on soil brings the soil reaction 
to the alkaline range and also forms calcium, m3j1esium and iron concretion on the top soil 
impeding penetration of roots and restricting the circulation of water and air due to hardening 


of soil mass. 
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The foregoing discussion clearly indicates that the cement dust due to the OCL was 
definitely causing serious environmenta! problems in the neighbourhood. The factory after 
a long period of pressurisation, has recentiy changed over to dry process technology with 
built in air pollution control measures. The air pollution problem in the area has decreased 
considerably. 


While the Orissa Cements Ltd has taken definite steps towards pollution with considerable 
investments, another cement factory in the State. the Hira Cement Ltd (HCL), Bargarh, 
Continues to operete in the wet process without any electrostatic precipitator (ESP) in its 
kiln. This factory is definitely a major eir-polluter in the area. However, no serious study 
seems to have been done on the impact of this pollution on the environment. Very recently 
the factory has taken a policy decision of installing an ESP in the wet-process kiln. 


IPI-SP Cement Co. Telighana in the Sundergarh district is another cement plant which 
does not have any ESP in its rotary kiln but has multicyclones in it. It has also some air pollution 
contro! measures in other units. This plant is much smaller than OCL and HCL and is situated 
in a less densely populated area So that adverse environmental impact may be less. 


A substantial amount of Portland cement is manufactured in developing countries by 
mini cement plants. In China. for example. about 664% of the total cement is said to be produced 
from mini cement plants [24] These plants have an advantage that they can be located in 
distant places and places where small deposits of raw materials are available. Cement produced 
in such plants should be in Vertical Shaft Kilns (VSK's) in which raw materials are charged in 
granulated forms and flue gas is discharged by natural drafts only. In fact, the Government of 
India has recently given some tax relief to cements produced in mini mills with VSK technology. 
These plants do not have elaborate pollution control measures as in large plants. Because 
of its size and process. the pollution Dy a mini cement pliant is less than that of a large plant 
but the quality of emission is inferior to that of a large plant with adequate control device. 
Herice a cluster of mini cement plants can cause more pollution in the locality than a large plant 
producing the same amount of cement. {tt is therefore desirable to suitably place mini cement 
plants. There are good number of mini cement plants existing in the State. The Rourkela- 
Rajgangpur area has some such plants because of the availability of basic slag—a waste product 
of the steel plant - in large quantities. Basic slag can be mixed to some extent in the raw 
materials. for cement production. Considering the already polluted air quality in the 
Rajgangpur —Rourkela area, it is not desirable to proliferate mini cement plants in the area. 
However. such plants can be located towards Bonaigarh side where habitation is less. 


Alumina Plants and Aluminium Smetiters 


Aluminium metal is a primary industria! product of the modern civilisation. Bauxite is the 
main ore for production of aluminium. {tt is first converted to alumina by Baeyer’s process and 


the metal is extracted from the latter by electrolytic reduction in the fused state (Hall-Herould 
process). 
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Extraction of alumina from bauxite is done by digesting the ore with caustic soda to 
dissolve alumina and remove impurities. The liquor after separation of the impure mud, called 
the red mud, is reprecipitated as aluminium hydroxide which is filtered and calcined to get 
alumina ( aluminium oxide J. 

Water is used extensively in the process but most of it can be recycled. The wastewater 
mainly contains alkali as the pollutant, other than suspended solids, oil and grease etc. The main 
environmental! problem of an alumina plant is the disposal of the solid residue (red mud } which 
is strongly alkaline. The amount of red mud generated in the manufacturing process exceeds 
the amount of alumina produced and therefore, disposal problem is colossal. This is done by 
two ways, viz, wet disposal and dry dispose! and they are contained in lakes or large ponds. 
When completely filled the pond or lake is rehabilitated and used for vegetation. The ultimate 
solution of disposal problem of red mud lies in its reuse {It can be reused for brick making and 
making other building materials ( e. g.. roofing sheets }, manufacture of pig iron etc. 


The alumina plant of the National Aluminium Company ( NALCO ) situated at Damanjodi in 
the Koraput district is the largest plant of the kind in Asia producing about 66,700MT alumina 
per month. The industry is situated on a hill top near the mining site. The plant is a modern 
one. The process water is treated and reused for transportation of ash to ash pond. The red 
mud generated to the extent of 1 to 1.2 million tons per annum is disposed in red mud pond by 
wet disposal process in the form of slurry, over an area to last for about 15-20 years. said to 
have been constructed in a manner not to allow any leak or overflow. Unfortunately, the factory 
does not seem have an objective plan to utilise the red mud for industrial purpose which is 


definitely a necessity. 

Aluminium is extracted from alumina in fused state by electrolytic method. Alumina is 
dissolved in a cryolite bath through which direct electricity is passed. The anode may be a 
Soderberg anode or a Pre-baked anode. Aluminium smelting is a power-intensive industry. The 
approximate quantities of raw materials required to produce one ton of aluminium are : alumina 
( 2 tons ), cryolite (10 kg ). aluminium fluoride ( 30 kg }, fluorspar (1 kg), petroleum coke 
( 37 kg J. pitch ( 15 kg } and cathode blocks ( 10 kg J. 


The pollutants present in the emissions of aluminium smelter plants are fluorides, dust 
and pitch volatiles of which fluorides are particularly toxic in nature. Fluoride control 
in the exhaust gases is done by any of the following methods {i} dry scrubbing (ii) spray 
towers and (iii) floating bed scrubbers. Dry scrubbing has many advantages because 
alumina is recycled in the process Normally water pollution is negligible in aluminium 
smelters because the process water is also negligibe in quantity. Effluent from the plants 
are from floor washing, cooling tower blowdowns etc. This may contain fluoride if the 
house keeping is not good. The linings of the smelting pots are generally discarded after 
about 5 years of use. They contain considerable amounts of fluoride. If not disposed properly, 
nearby surface water and ground-water bodies can be contaminated by fluoride through washings 


and leachings. 

A giant smelter plant having a production capacity of 2,18,000MT of aluminium ingot 
per year has been established at Angu!l by the National Aluminium Company (NALCO). itt has 
two electrolytic pot lines each comprising of 240 pits. Four fume treatment plants covering 
all the 480 pots for treating filuoride-containing fumes by dry scrubbbing have been installed. 
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This is a mordern and efficient system. Besides, bag filters and other dust collecting systems 
have been provided in various dust generating units. Nevertheless extreme care for control 
of fluoride emission is necessary because of the very high size of the plant and the already high 
level of fluoride in some of the water sources of the area. 


Unlike the smelter plant belonging to the NALCO, the one belonging to the Indian 
Aluminium Co. {(INDAL) situated at HMHirakud, Sambelpur district is an old and smell 
plant. It presently operates only for about 4-5 months a year due to power shortage 
Being an old plant it has no provisions for treatment of fluorides in the emissions. 
However, the industry has an objective plan of changing the pots with ones having suitable 
scrubbing arrangement in the modernisation programme. In the past, when pollution control 
{aws were not operative, rejected pot linings were disposed haphazardly in nearby areas. There 
were reports of fluoride contamination in some water bodies in a nearby settlement [25] 
which was suspected to be due to the washings and leachings of the disposed pot linings. 
The industry Iwas forced to provide alternative piped drinking water supply to the 
affected villege. The rejected pot linings to-day ere not disposed off outside. They are 
collected in sheds and despatched to their Belgaum unit for cryolite recovery. 


Therma! Power Plants 

Thermal power plants in the utility sector contribute more than 654% of the total power 
production in the country. 

The main air pollutants from therma! power plants are suspended particulate matters 
{SPM), carbon monoxide, sulphur dioxide and oxides of nitrogen. Indian coal! has high ash content 
and therefore the SPM level is very high which is controlled by electrostatic precipitators 
{ESP’s), Control of sulphur dioxide in India is commonly done by raising the stack height to 
permit greater dispersion. Desulphurisation is generally not practised from cost consideration. 
It is not cost-effective for small power plants. Moreover, Indian coal generally contains less 
sulphur (except the coal from Assam). Contro! of carbon monoxide and oxides of nitrogen (NO, ) 
is done in the process itself. The standards for particulate matter emission and sulphur 
dioxide control in thermal plants have been laid down by the Central Pollution Control! Board. 
They are as given in Table 12. 

Table 6 


Standards for Thermal Power Plants 
(ea) Particulate Emission 


Plant Capacity Total Particulate matter (mg/Nm3? ) 
not to Exceed 
Protected Other Areas 
Less than 200M W 150 600 (old plant) 
200MW or more 150 ର ea 
(b) Sulphur Dioxide Emission Control (Through Stack Height) 
Boiler Size Minimum Height (in metre) 
less than 200MW as per formula H= 14903 
200—500MW 220 
500M W or more 275 
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Since the ash content of the coal is very high ( which can be as high as 45% in some 
ceses ), a large amount of solid waste in the form of flyash and bottom ash is generated in the 
thermal plants. The common practice is to put them in ash ponds and carry in the form of 
slurry or by dry disposal. A large area of available lend is therefore necessary for thermal 
power plants to construct ash ponds. The approximate area requirement for ash ponds in Indian 
situation, per unit power generation, considering useful life of thermal! power station as 25 years, 
varies from 1 to 2 acre, for a 10m depth. Much of this land can be saved, if flyash can find an 
alternative use. It can be used for brick making, road construction work etc. It can also 
De replace sand for stowing of underground mines, if the power plant is situated near the 
pit head. 


The main sources of wastewater generation in thermal power plants are: cooling water 
from condensers, effluent from DM plant and overflow from ash ponds. There are also other 
sources of wastewater generation like boiler and cooling water blowdowns. The main parameters 
of wastewater that are required to be controlled are pH, suspended solids, oil and grease etc. 


The Talcher Thermal Power Station ( TTPS ) is the oldest and the largest existing 
thermal power plant in the State. The plant belongs to the Orissa State Electricity Board and 
was established in two phases. The first phase of the industry with an installed capacity of 
480MW was established long time back. In this phase, there are two stacks ( height 60.05m ) 
attached to four boilers originally having ESP’s which ceased to function soon after their 
installation. The stack height is below the recommended standard. Phase I! of the plant having 
an installed capacity of 150MW was installed in 1982. It has one stack ( height 125m ) 
attached to two boilers with working ESP's 


The four old boilers operated for a very long period without ESP’s causing serious air 
pollution problem in the area. Serious public complaints, questions in the legislative assembly 
and public interest litigations against the State Electricity Board on account of this were many 
and yet the Board remained totally insensitive to these. Only recently new ESP's have been 
installed in two of the four old boilers and the installation of the same in the other two boilers is 
in progress. The extent of dust nuisance on account of the four old boilers can be imagined 
from the following simple calculation. 


For an installed capacity of 480MW in the old boilers the coal consumption will be 
about 2 01 million tones per annum, assuming 60% of actual production of the capacity 
(@O.8kg of coal for 1 unit or KWH of power). Taking the ash content of the Talcher coa! 
to be about 40%, the ash generated annually will be about 0.8 million tons. Generally 
804 of ash generated are released through the stacks as flyash. Thus 0.64 million tons of 
fiyash were released annualy (or 1778 tons daily} from the old unit of the TTPS when ESP's 
were not operative. Al!these flyash were depositing in the vicinity of the thermal plant 


within a few kilometres radius. 


The nuisance due to the air pollution caused by the TTPS in the recent past can be 
imagined from the measurement of the ambient air quality in the Angul-Talcher area made 
by the State Pollution Control Board [26,27]. The monitoring result in the year 1987-88 
shows that while the particulate matters in the ambient air in NALCO township at Angu! 


Digitized by srujanika@gmail.com 


38 


remained within the limits prescribed for residential areas (200 micrograms/cu metre vide 
Table 4} for most part of the year, the same present in the air of the TTPS colony was 
much above the limit (Fig 3). Ouring winter months, when the atmospheric condition remains 
mostly stable. the particulate level was even higher than that prescribed for industrial areas. 


MONTHLY AVERAGES(B8 HLY BASIS) 
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Fig. 3 
Air pollutant levels in Angul-Talcher area. 


The comparatively cleaner atmosphere in the NALCO township in spite of the existence 
of the captive power plant of the industry (installed capacity 480MW) is because of the fact 
tnat the boilers have ESP’s installed to contro! dust emissions. But the heights of the boiler 
stacks are unfortunately below the prescribed limit. These stacks were constructed before 
the prescriptions of stack heights were enforced. 


While the captive power plant of the NALCO has an ash pond over an area of about 
B20 acres to prevent water pollution. the TTPS has none. Consequently the flyash and 
the bottom ash from the TTPS is directly discharged as slurry into a nearby public channel 
called the Nandira jor which finally joins the river Bramhani. Analysis of water quality of 
the Bramhani river at Kamalanga made by the State Pollution Contro! Board clearly indicates 
the high degree of pollution of the river water caused by the effluents of the TTPS and other 
industries around the place like the FCI. The TTPS has, however, started construction of 
a¬ ash pond over a small area of about 36 acres in the first phase. It will certainly be grossly 
inadequate. A larger ash pond is proposed in the second phase of construction. The extreamely 
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tardy implementation of pollution control measures by the TTPS has invited strong criticism 
from the State Pollution Control Board and the public. 


The Indian Charge Chrome Ltd. has established a coal based thermal power plant at 
Choudwar in Cuttack district. {tts boilers have ESP's for control of dust pollution. However, 
the four stacks have height much below the prescribed limit. Being situated near an 
air port, there is a severe restriction on heights of structures in the area. The flyash and 
bottom ash are dry disposed in low lying areas. Thus there is no water pollution caused by 
the industry. 


The Rourkela Steel Plant has its own captive power plant constructed in two phases. 
The old plant has no ESP but ESP'’s are now proposed for installation. The new unit has 
ESP'’s attached. The stack height of the old unit is not adequate but there are construction 
difficulties to reise the height. The flyash and bottom ash are being discharged into the 
nearby public nulla (Guradi nul!ah). 


I 


4 


! 


Fig. 4A 
Emissions from the staks of a thermal plant with and without ESP. This figure shows the extent of 
pollution control possible by ESP's. 


It may be worthwhile to mention here that the State has an ambitiaus plan of expanding 
the thermal power generation. Almost alt the existing thermal power plants have expansion 
programmes. A super thermal power plant of installed capacity of 1000MW in the first 
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phase 1s already under construction in the !b valley area of sambalpur District. Foundation 
stone for another super thermal power station of initial capacity of 1000MW (3000MW in 
future) has recently been laid by the Prime Minister near Talcher. Some private sector 
industries like the indian Aluminium Company at Hirakud have proposals of having their own 
captive power plants. Therma! power plants are considered as of “highly polluting” 
cetegory. It is therefore time to watch out the environmental effects of the new and 
expanded power plants. Mitigative measures should be planned right at this stege. We are 
sure to face serious problems of disposal of flyssh and bottom ash generated by these plants. 


Land will not be so easily available for ash ponds. Alternate strategy for disposaliuse of flyash 
should be chalked out at this stage. 


Refractory Industries 


Refractories are heat resistant substances used for various purposes, mostly for the 
construction of furnaces. ovens etc. The manufacturing process essentially consists of 
grinding of minerats. mixing with binders, moulding and finally firing. The grinding mills cause 
considerable dust nuisance but is mostly confined to work environment. Toxic smokes are 
sometimes generated during firing from the binder (because substances like pitch are some- 
times used as binder which emit highly carcenogenic substances when heated). 


The process wastewater generated from refractory industries is negligible. Hence these 
industries are generatly not considered as water polluting ones. 


The Tata Refractories Ltd. at Belpahar in Sambalpur District is the largest refractory 
unit in the state. It has about 49 stacks attached to different kilns fired by oil or producer gas. 
The grinding and mixing mills have pollution control devices like bag filters, humidifiers etc. 
Its wastewater is mostly confined within its premises. 


The Refractory unit of the Orissa Cement Ltd. at Rajgangpur in Sundergarh District is 


also a large plant. Its grinding & mixing mills have bag filters but its work environment is not 
as good as that in the former case. 


The Orissa Industries Ltd. at Lathikata in Sundergarh District and the IPl-Tata Refractories 
Ltd. at Dhenkanal are comparatively smaller units. Their work environments do not seem to be 
as good ass desirable — particularly in the case of the plant at Lathikata. 


Engineering Industries 


Engineering industries are at the most considered as marginally polluting ones. But many 
of them have electroplating units. The effluents from electroplating units are mostly very much 
polluting in nature. They are either acidic on alkaline and often contain toxic substances like 
cyanides, heavy metals etc. Treatment of wastewater from electroplating units before 
discharge 1s therefore imperative. The Hindusthan Aeronautics Ltd. at Sunabeds, Koraput 
District manu‘acturing engines of MIG air craft is the largest engineering industry in Orissa. 
it has a treatment plant for its industrial effluent. Other large engineering industries like the 
Nicco (Indis) Ltd. near Besripada, Mayurbhanj District, Larsen & Toubro Ltd, Kansbahsl, 
Sundergarh District are only marginally polluting industries. 
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POLLUTION CONTROL IN THE SMALL SCALE SECTOR 


There have been a tremendous growth of small scale industries ( SS!l’s ) in the country, as 
well as, in the State resulting in a substantial role of these units in the country’s economy. This 
has happened mainly because of special promotional measures undertaken by the Government 
for this sector like concessions! credit facilities on liberalised terms, allotment of factory sheds 
or plots in industrial estates/areas, supply of raw materials at controlled prices, subsidies or 
soft loans for establishment of SSIs in backward areas or “no industry” districts, hire purchase 
facilities for supply of plants and machineries, reservation of some items for exclusive manufac- 
ture in the SS! sector, similar reservation of products from SSI’s for Government purchases, 
price preference over items produced by large industries for Government purchases, tax relief 
under various schemes, some free technical guidance through District Industrial Centres etc. 
The importance given to industries in the small scale sector can be realised from the fact that 
special financial institutions have been created exclusively for small units. SSI units have come 
up in remote rural areas. as well as, concentrated in industrial estates’areas. In spite of various 
incentives given, it is found that quite a large number of SSI’s turn “‘sick” soon after their 
establishment. Thus. the SS! scenario is characterised by continued growth, rural orientation, 
wide geographical dispersion, as well as, clusterisation within industrial estates/ereas, falling 
productivity and efficiency [28]. All these factors have environmental dimension which has not 


been properly appreciated. 


Since the share of the industrial output by the small scale sector is no less than 50% of 
the total output. the waste generated from these industries is also expected to be at least of 
the same proportion of the total industrial waste. Of course, by virtue of the size. the individual 
SSI units do not generate much waste matter but collectively the generation is high. Per unit 
product, a small scale industry produces more waste than ae large one. because effective 
pollution control measure and resource conservation in a SS! may not be very cost effective. 
To add to it. there is also a lack of adequate expertise. Thus, where a cluster of small scale 
industries exist, as in industrial estates, the overall pollution can be even higher than that by a 


large industry. 


The pollution control laws of the land and the emission/effluent standards laid down by 
regulating agencies do not make any distinction between large and small units. This makes it 
imperative on the part of the SSlI’s to instal pollution control measures notwithstanding their 
financial and technical difficulties. One way out is for a group of industries to have a common 
treatment facility. Alternatively, polluting SSt units may be located in isolated places surrounded 
by thick vegetation to minimise adverse environmental impacts. 


ENVIRONMENTAL LAWS AND THEIR APPLICATION TO INDUSTRIES 


‘Constitutional Provisions 


Although the original constitution of India did not have any direct provisions on environ- 
mental protection, Article 21, which is included as “fundamental right’’, guarantees the “rignt to 
life”’—a life of dignity, to be lived in proper environment, free of danger of disease and infection. 
The Supreme Court of India, in its superior wisdom and public concern. has expanded the scope 
of this article in some recent interpretations. It is hoped that environmental pollution. ‘which is 
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dangerous to life, will one day be considered as violation. of the above article. There were, 
however, some indirect provisions for environmental safeguards included in Peart IV of the 
constitution enshrining “Directive Principles of the State Policy”, e.g., Article 47 (Improvement 
of Public Health), Article 48 (Organisation of Agriculture and Anima! Husbandry on Modern 
Scientific Lines) and Article 49 (Protection of National Monuments from Spoiltation, 
Disfigurement etc.} 


The controversial constitutional (42nd Amendment) Act, 1976 for the first time 
incorporated some laudable provisions for enviromental protection. It made the “‘fundamental 
duty” of a citizen and the obligation of the State (Part - IV) to protect and improve the 
natura! environment. Article 48A states that “the State shall endeavour to protect and improve 
the environment and to safeguard the forests and wildlife of the country.” Similarly Article 
41A(g) provides that “it shall be the duty of every citizen of India to protect and improve the 
natural environment including forests, lakes, rivers and wildlife and to have compassion for living 
creatures” The above articles are. however. not enforcable in any court of law. 


Besides the provisions which expressly provide for environmental protection. in the 
three lists of the 7th schedule of the constitution (union list. state list and the concurrent list), 
there are many entries which permit the Union and the States or both to make laws having 
relevance to environmental protection. Consequently, various relevant laws have been enacted: 
by the Centre, as well as. the State. Limitation of space does not permit to list them 
here. 


The Water Act and the Air Act 


The Water {Prevention & Control of Pollution} Act, 1974, was enacted by the Union 
Government in 1974. (It is the first enactment in the Parliament directly pertaining to 
pollution. Water, being a state subject, some states, including Orissa, did not adopt this as. 
they had similar laws in force for prevention and control of water pollution. Orissa, for 
example, had the River Water (Prevention and Control of Pollution) Act, 1953. However, 
Orissa adopted the Water Act, 1974 in 1983 after the Air (Prevention & Control of Pollution) 
Act was enacted in 1981. Air belongs to the Union list and it became obligatory on the part 
of all states to adopt the Air Act of 1981. The Water Act, 1974 was amended in 1977 and 
another amendment has been passed inthe parliament and received the President's consent. 
The amendment will become a law of State after it is formally passed in he legislative: 
assembly. The Air Act, 1981 has been amended in 1987. All the amendments have been. 
done to give greater teeth to the Acts. 


The Central Pollution Control Board and the State Pollution Control Board (variously: 
named) are creations of the above two Acts. These Boards are basically regulatory agencies. 


whose functions are clearly laid down under section 16/17 of the Water Act, 1974 and also. 
under the same sections of the Air Act, 1981. 
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As per the Water Act, all industrial units, local bodies etc which discharge. wastewater 
into a stream, well or on land have to take Consent from the State Boards or. for Union 
Territories, from the Central Board. Similarly, the Air Act prescribes that alt industrial units 
operating in the Air Pollution Control Areas, as declared by the Government, have to take 
similar Consent. Operation of an industry or discharge of wastewater without Consent is a 
criminal offence under the two Acts and punishable by law. The punishments prescribed are 
imprisonment and (not ‘or’) with fine. The Boards lay down certain conditions for pollution 
control in the Consent orders andthe industries, loca! bodies etc are obliged to follow them. 
Failure to do so is also punishable (imprisonment and fine). There are also provisions in the two 
Acts for the Boards to appeal to courts of law to order stoppage of discharge of effluents/ 
emissions as emergency measures where serious pollution is apprehended. The amended Water 
and Air Acts give powers to the Boards to give directions for any change of operation, process 
etc, including closure, to any industry under certain circumstances. Any individual can also 
file a case against a polluter under the above Acts after giving a statutory period of notice to 


the Board. 


The Environment Protecticn Act 


The Environment Protection Act enacted by the Centre in 1986 is conceived as an 
umbrella Act in which various existing agencies have been assigned specific roles towards 
environmental protection. An apex body in each State, called the “Environment Protection 
Council’, is created to formulate policies for environmental protection. This council has been 
formed in the State under the Chairmanship of the Governor of Orissa. 


The Union Government has taken over some powers under the Act. It can notify minimum 
national standards ( MINAS ) for effluents and emissions of industries which cannot be relaxed 
by any State Board or the Central Board. MINAS for many industries have already been 
notified. Invoking the provisions of the Act, the Union Government can declare certain areas 
where no industry or only some specified categories of industries can be permitted in the 
interest of environmental protection. In Orissa, the Phulbani-Kandhamal! area was one of such 
areas declared by the Ministry of Environment & Forests but subsequently this decision has: 
been kept in abeyance. This Act also gives power to the Central Government to order closure, 
disconnection of service lines like power and water supply to any polluting industry ‘at the 
recommendation of the State/Central Board. Private individuals can also file a case against any 
polluter under this Act after giving a statutory period of notice to the State Board. 
One noteworthy feature of this Act is that no distinction has been made between a private organisa- 
tion and a Government department and the latter has not been given any special protection. 


Recent Legal Trends 


It is heartening to learn that the Courts of India, particularly the Supreme Court, have a. 
taken a more pragmatic and humanitarian approach in all cases relating to environmenta! 
degradation. In fact, the success rate of all cases filed by the different Pollution Control 
Boards in the country is about 80% in favour of the Boards. 
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Article 21 of the Constitution is slowly evolving “right to clean environment” asa 
fundamental “right to life and personal liberty’ enshrined in it- In the Ganga Water Pollution 
case of 1987 ( M. C. Mehta vrs Union of India ), the Supreme Court felt that Art 21 enables the 
Court to issue directions to prevent public nuisance wherever it occurs and whosoever causes it, 
if statutory bodies with duty to prevent such nuisance, fail to rectify it. 


The Supreme Court clearly encourages Public Interest Litigation regarding problems of 
pollution and other environmental damages. In the famous Doon Valley case filed by a voluntary 
social organisation ({ Rural Litigation and Entitlement Kendra, Dehra Dun ) against the UP 
Government in 1987, the Supreme Court ordered closure of half the mines in the area. It also 
ordered the UP Government to pay Rs. 10,000/- to the voluntary organisation as costs. 


In the famous Oleum Leak Case of 1987 (M. C. Mehta vrs Union of India), the Supreme 
Court applied the principle of strict liability in its uncompromising rigour. This is a landmark 
judgement and has caused quite a bit of scare amongst the managers of companies. 


In April 14, 1989, the Supreme Court approved in the Union Carbide case a settiement 
of 450 million US dollars as compensation to gas victims during the infamous Bhopal gas leak. 
This was done in view of the enormity of human suffering and the urgency of relief in spite of 
many objections, inter-alia, voiced against the decision. 


The above judgements ere cited as a few examples to show that not only the present laws 
are heavily loaded against the polluters, but their interpretations are generally made in favour of 
the sufferer of pollution in a very broad perspective rather the in narrow technical sense. 


Status of Enforcement 


As has already been mentioned that the State Pollution Control Board of Orissa” was 
created towards the later part of 1983 but started functioning from 1984 with a modest 
begining. Till to-day, 33 important large and medium scale industries have installed elaborate 
air and water pollution control measures and 9 are in the process of doing so. Fourteen 
number of industries have no worthwhile control measures but most of them have project 
proposals for such installations. It must, however, be borne in mind that mere installation 
of an effiuent treatment plant or air pollution control measures in an industry does not 
necesserily mean that the environmental pollution due to that industry is eliminated. No 
industry, at our level of technology, can discharge effluent of the same quality as the intake 
water or have emission consisting of pure air only. What is expected is that the pollutant 
level in the emission and effluent will be within the permissible limit so that pollution is controlled 
but not eradicated. A good well-maintained and well-operated pollution control measure can just 
do that and no more. in practice, this also does not happen in many cases; the managers of 
industries, more often than not, instal pollution control devices only out of compulsion arising 
out of statutory requirements rather than as a philosophy or social responsibility. Consequently, 
these devices are not operated or maintained properly, Sometimes it is seen that pollution control 


*“Dfficial Name Orissa state (Prevention & Contro! of Poltution) Board. 
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plants are operated only at the time of inspection. Policing by ill-staffed regulatory agencies 
like the Pollution Control Boards and Factory inspectorates in such a situation is extremely 
difficult and what is worse, at the present level of public morals, might even become corrupting. 
Even the little fear for the regulatory agencies that forces the managers of private sector 
industries to take some Steps towards pollution control, seem to be absent in the minds of 
managers of some public sector industries who feel immune against legal action. Section 133 
CrPC, which makes it necessary to obtain sanction from the Government to take legal action 
against a public servant in the Criminal Procedure Code, is not applicable to the Water Act, the 
Air Act and the Environment Protection Act. If the Pollution Control Boards fail to take legal! 
actions against incorrigible and recalcitrant managers. including those belonging to the 
Government service, with the backing of such powerful laws, they will only lose their credibilities 
and the public will have justification to call them as “‘paper tigers”. The strength of a Pollution 
Control Board lies with the courage and integrity of its Chairman and staff, composition of its 
membership, its available resources etc. Most Boards suffer from poor financia! resources. 


The State Pollution Control Board of Orissa has so far filed 42 legal cases against 
recalcitrant industries and urban local bodies (3 nos) under different provisions of the Water 
and the Air Acts. Only two cases have been decided—one in favour of the Board and another, 
against. In the latter case, the Board has gone for appeal to the High Court. 


INTEGRATED APPROACH TO ENVIRONMENTAL MANAGEMENT IN INDUSTRIES 
How-Much Pollution by Industries 


It is accepted by now that industries are not the main sources of pollution in India. More 
wastewater is generated from domestic sources than from industrial units [29] thanks to our, 
unsewered cities and towns and the growth of slums. Further, non-point sources of water 
pollution like run-offs from egricultural fields containing fertilisers, pesticides etc are in the 
increase. Since combustion of fossil fuels ( coal. petroleum etc ) and other carboneous fuels 
wood, agro-waste etc } is the primary cause of air pollution, obviously industries, which do not 
consume the main bulk of such fuels in India, cannot be the main contributor of air pollution. 
More than 50% of energy use in this country is for cooking purposes where firewood, coal! 
agriculture- and domestic wastes are used [30]. The mobile sources of air pollution like 
automabiles and train engines are also becoming increasingly important. A bulk of our pollution — 
both water and air — can be directly traced to our poverty. “Poverty is the main pollutant in 
Jndia’‘— that is what many people seriously believe, not without any justification. 


Fighting pollution at the industrial front is somewhat easier than at other fronts. Hence, 
it is more practical to control industrial pollution first. But simultaneously one must be aware 
that by merely preventing end controlling industrial pollution without controlling the other 
sources, the overall pollution level will not decrease, because pollution from ‘other sources’ 1S 
inthe increase. It has been recognised that at least 50% of water polluting industries in the 
country have installed effluent treatment plants since the creation of the Central and the State 
Pollution Contro! Boards [37]- a legitimately proud achievement for a third world country. Yet 
the pollution of our water bodies is in the increase, mainly because we have almost totally failed 
to contro! the domestic and the non-point sources of water pollution. 
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Technology Choice for Pollution Control 


The conventiona! thinking is that pollution control in an industry can be done by simply 
making additional investments in installing effluent treatment plants and pollution contro! 
measures. This is a very unimaginative approach towards pollution control and fraught with a 
grave risk of failure. Most of the industrial units are reluctant to invest the necessary funds 
and when done under pressure, they seldom run their treatment plants to save power and 
materials. The cost of installation and operation of pollution contro! machineries and equipments 
are. in the opinion of most of the entrepreneurs. ‘“‘dead” investments. Even officials of some 
Government departments, industrial financing and promoting agencies etc, share this feeling, 
perhaps with a misconceived sense of economy and thrift. 


Pollution control is, in fact. a part of resource conservation through optimisation of the 
production process and maximisation of the recycling and reuse of the waste material. This 
can be made cost effective if recycling and reuse of the effluents and emissions are integreted 
in the production process which. in fact is so in most state-of-the-art technologies. Hence, 
modernisation of technology is the key to pollution control. With modern technology and 
efficient management, pollution control cannot but be cost effective. 


It is not uncommon to find managers of some industries pleading inability to invest on 
pollution control measures due to poor financial! conditions on account of “sickness” of their 
industries. Sickness happens mostly due to (a) bad management and (b) use of jnefficient and 
obsolete technology-neither of which deserve consideration”. Often, it so happens that, an 
initially healthy industry fails to plough back a part of its profits for upgradation of its plants 
and machineries. because the management does not feel it necessary as long as profits keep 
coming. Realisation dawns only when plants and machinery become old and out-dated and 
fail to generate profit. The industry then becomes “‘sick” and requires substantial investment 
for recovery. This is certaintly short sighted and bad management on the part of the 
entrepreneurs. Modernisation is a continuous process and should be built into the industrial 
project as item of cost or reserve for upgradation and replacement. 


Siting of Industries 


Proper location of an industry is an important factor for pollution control and 
environmental protection. This unfortunately does not seem to have been appreciated by many 
of our industrial policy makers. With proper location of an industry, cost on pollution control 
measure can be considerably reduced and vice-versa. Choice of location can be possible only 
if the environmental impact of the industry at different available sites is correctly assesed. 
Obviously, the proper site for the industry will be the place where the adverse environmental 
impact will be the least. Hitherto an industry was established at a place on techno-economic 
considerations, that is, if the industry is technically possible and economically viable at the 


selected location. _ What is needed now is that alongwith the techno-economic feasibility, one 
must look into environmental compatability of the location (fig 5). 


There are, of course, cases of “forced sickness” of industries for which the management 
cannot be found fault with, e.g., due to severe power rationing, sudden import restriction of 
raw materials previously permitted etc. Such instances are not uncommon in this State. 
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In view of the above, a clear policy for locating of industry is called for. Eco-sensitive 
areas like areas of archaeologica! interest, health resorts, virgin forests, areas near game 
sanctuaries and biosphere reserves should be protected from industrialisation. Similarly areas 
could be earmarked where industries should be promoted. Nor should habitation be allowed, as a 
safeguard against future pollution problems. within a particular range of the industrial location, 
once the industry/industries are set up in a particular area earmarked for the purpose. 
Industries, except those belonging to the service sector, need not be established within human 
habitation or very close to it. Industries should be avoided on prime agricultural lands, flood 
plains and near high tidelines on sea coasts. 


In Orissa, there is definitely a strong case for keeping areas around Puri, Konark and 
Bhubaneswar, certain areas of the Phulbani District like Belghar, Subarnagiri and Daringbari, 
mangrove areas of Bhitara Kanika of the Cuttack District, animal sanctuaries like the Similipal 
forest (Mayurbhanj District), Tikarpara (Dhenkanal District) etc. and areas around them, sea 
shores of Puri, Konark and Gopalpur totally out of bound for industries. So far only Bhubaneswar 
has been earmarked, as a metter of principle, where no industry except only certain non-polluting 
industries, will be permitted to be established. 


Land Application of Wastewater 


Wastewater from industries is generally discharged into a stream or a lake. The 
discharge may be direct or through some nearby natural channel or storm-water drain. When 
discharged into a still water body like a lake, the lake water becomes progressively polluted. 
If the discharge is into a flowing water body like a stream, weter pollution can be controlled if 
the wastewater gets sufficiently diluted. The statutory standards laid down for the wastewater 
quality for discharge into a stream envisages at least ten times dilution. This unfortunately 
does not heppen in Indian conditions. Most of the rivers in India, particularly in Peninsular 
India, are not perennial and are almost dry during summer months. Any industrial effluent or 
domestic sewage, however well treated, does not get diluted to the desired level when 
discharged into such rivers during dry seasons. Application on land is, therefore, an attractive 
alternative solution, particularly in arid and semi-arid areas (32). The importance of land 
application of wastewater has been implicitly recognised in the Water (Prevention & Control of 


Pollution) Act, 1974. Section 147 (i) of the Act prescribes the following as one of the functions 
of the State Pollution Control! Boards. 


‘‘to evolve methods for utilisation of sewage and trade effluents in agriculture” 


Land not only can be a “receiving body’ for wastewater, it can also act as a part of the 
“treatment unit”, if application is done in a proper scientific manner. The soil-plant matrix on 
the land can function as a “biological filter’”’ for both domestic sewage and industrial effluent. 
However, a careful study of the soil quality and morphology, the wastewater quality and quantity, 
ground water table, topography of the land etc. is necessary before deciding for the land 
epplication of wastewater. The US Environment Protection Agency has prepared detailed 
guidelines for land application of wastewater (33). A similar report in a small scale has been 
prepared by the Central Pollution Control Board [34]. The versatility of land in treating 
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wastewater has been convincingly cemonstrated in the famous Muskegon Project in the 
Wisconsin State of the USA. In this project, about 27 million gallons of municipal sewage and 
industrial effluent are treated per day over about 11.000 acres of previously unproductive 
land [35]. Apart from satisfactorily treating the wastewater at very low costs, the project 
completely protects lake Michigan from pollution which was previously receiving the whote of 
the untreated wastewater and also produces over a quarter million bushels of corn annually 
{1975 figure). The land treatment of effluent (as different from land application) like the 
Muskegon Project has been taken up by the Orient Paper Mill at Brajeraj Nagar as already 
mentioned earlier in this report. 


As a matter of general principles, wherever possible, industrial effluent (and also domestic 
sewage) should be scientifically discharged on land taking care that the soil is not damaged 
over continuous discharge of the wastewater. The main advantages of this are ; 


— the water bodies with scanty water flow are completely protected from pollution 


— vegetation grown over the applied land helps land reclaimation which is a national 
objective 


— policing work to prevent water pollution by regulating agencies like the Pollution Control 
Boards is considerably reduced 


— where land is used as the wastewater “‘treatment unit”, the recurring treatment cost is 
less ( but the land requirement may be more ) 


— the excess water percolates through the soil medium, gets renovated and ultimately 
recharges the groundwater 


It is true that some industries, particularly many belonging to the smal! scale sector, let 
out their wastewaters onto the fields outside. These are not done in 8 scientific manner. On 
the contrary, problems of water logging and unsanitary conditions are created. Such practice 
need to be stopped. 


Green Belts Around Industrial Units 


Plants ere good abaters of air pollution. If a green belt of about 500m depth is created 
sround an industrial unit, it can absorb es much 8s 65-70% of sulphur dioxide and nitric oxide 
present in the emissions under appropriate conditions, if suitable species are planted with high 
density. Some plants absorb these gases 8s nutrients through their stomata and petioles. 
Trees in the green belt also reduce dust in the atmosphere by promoting their deposition on the 
canopy of leaves. Trees with broad leaves, preferably hairy and waxy, arrest dust more 
efficiently— to the extent of 70 tons per hectare. 


Apart from being useful as §basters of pollution, trees can also be used 85 bio-indicators of 
air pollution because some species of plants sre sensitive to specific pollutants. Table 13 lists 


some sensitive and resistant plants to specific air pollutants. 
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Table 13 


Some Sensitive and Resistant Plants to Specific 
Air Pollutants [36] 


Air Pollutants Sensitive Plants Resistant Plants 


Suiphur dioxide Alfalfa, Apple, Barley. Corn, Oak, Rhododendron 
Cotton, Wheat, Pine 


Fluoride Gladiolus, Grape, Pine Alfalfa, Cotton, Pear, 
Tobacco, Tomato 


Ozone Oat, Petunia, Potato, Beet, Geranium, Gladiolus, 
Radish, Tobacco, Tomato. Mint, Rice 
White pine, Spinach, Onion 


PAN (Peroxyacety! nitrate) Petunia, Pintobean Chrysanthemum, Corn, 

Blue grass, Lettuce Cotton, Sorghum 
Ethylene Cotton, Orchids, Tomato Grass, Lettuce 
Mercury Petunia — 


in view of the above, it is definitely a very desirable proposition to make provision for 
thick green belts around industrial units right at the project stage for which -land should be 
made available. The thickness of the green belt depends upon the type of the industry. 
Further. the wastewater generated from the industries can also be supplied to the plants 
in the green belts. In this way. both air and water pollution of the environment can be 
considerably reduced. Also it is aesthetically more ecceptable, because vegetation provides 
a sylvan surroundings. But the usual temptation of planting only quick growing species like 
eucalyptus and acaccia should be avoided. Species should be chosen according to ecological 


requirements and biotic limitations. Special attention should be given to include both 
potlution-abating and polluting-indicating plants. 


Since old and existing industries cannot, at this stage. plan green belts around the 
factories, they can at least plant trees in all the existing vacant lands available within their 
premises. Old industries do happen to posses large chunks of land, because, in the past, 
leasing of land was done in a very liberal manner. Fortunately, whatever be the other failures— 
which are many—almost all major industries in Orissa, with a few exceptions, have taken up the 
challenge of tree plantation within their premises successfully. According the available informa- 
tion, more than one crore of trees have been planted within the premises of industries in Orissa 
in the last 5 to 6 years. While giving due credit to managers of industries for this, it must 


not be forgotten that some of these very industries have, in the past, promoted deforestation 
of their respective areas knowingly or unknowingly. 
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Waste- Utilising Industries 


Almost all types of human activities generate some waste matter. These matters, when 
produced in limited quantities, are recycled in Nature. Environmental damage is caused when 
the type and quantity of waste matter is such that Nature cannot take care of it. Many 
industrial activities produce such waste matters and therefore, cause environmental pollution. 
Fortunately, many such waste matters can also be used as input materials for other industries. 
It, therefore, goes without saying that such waste-utilising industries should be promoted in the 
interest of pollution control and resource conservation. 


The commonest example of reuse of waste matter is the composting of domestic wastes. 
Biogas generation is a more economical and sophisticated use of domestic wastes. Industrial 
effluent containing high concentration of biodegradable organic matters can also be commer- 
cially used for biogas generation. Distillery effluent, having very high BOD, is a known feed 
stock for biogas plants. The Aska Co-operative Sugar Mill and Distillery is constructing an 
anaerobic digester as a part of the effluent treatment plant. The effluent will be partially 
treated in the digester and the biogas generated will be used as fuel for the boilers Since 
biogas is a clean fuel, there will be no air pollution caused by it. 


Flyash is another waste matter generated from thermal power plants and other plants 
using substantial amount of coal as fuel. As already mentioned, our coal has high ash content 
which is sometimes as high as 40-45%. Boilers using such coal naturally generate a lot of ash. 
In the absence of any arrangement for the arrest of particulate matters, more than 80% of the 
ash becomes air borne through the stacks causing environmental nuisance. If a good air 
pollution contro! system like an efficient ESP is installed, more than 99.5% of the air borne ash 
can be arrested. The disposal of this ash poses a serious problem. The common method of 
disposal is to let the ash into an ash pond in the form of slurry where the solid matters settle. 
The supernatant clear water is discharged into a stream. The area required for an ash pond is 
usually large. The following thumb rule for ash pond area is applicable for thermal power plants: 
1.5 to 2 acres ( 10m deep } depending on the coal used per megawatt capacity of the power 
plant for the ash pond to last about 20 years which is taken as the effective life of a power 
plant. In the Angul-Talcher area, for example, we have now two power plants — the Talcher 
Thermal Power Station (TTPS} and the NALCO (CPP) having installed capacities of 470MW 
and 720MW respectively. The minimum land required for ash ponds in the area is 1785 acres 
to 2280 acres. Another super thermal power station with an initial installed capacity of 
1000MW and a projected capacity of 3000MW, is coming up in the area. The land requirement 
for ash ponds for the super thermal plant will be 4500 acres. Such a vast stretches of land is 
difficult to find in an overpopulated country like ours. And. further, after 20 years, more land 
will be necessary for new ash ponds and the old ash pond areas will be required to be 


rehabilitated. 


In this situation, alternative use of flyash can be the only solution. A committee 
constituted by the Government of india on utilisation of flyash has recommended multiferous 
use [37]. Space does not permit to describe the details in this report. 
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Obiviously the simplest solution will be to backfill the coal mines, both underground and 
open cast. with flyash, particularly where therma! plants are situated near the mineheads. 
Filling of open cast mines is possible only after completion of the mining work, removal 
of overburden material which may take 10-15 years from the start of the mining activity- 
Sometimes the abandoned mines accumulate water. as in the case of quarry No. 1 in 
South Balanda near Talcher, and serve as useful source of water during the summer months. 
Thus, as it stands to-day, the open cast mines in Talcher and Ib coalfields do not offer any 
immediate possibility of accommodating flyash in the decoaled areas but opportunity can 
be available in another 10-15 years if such an objective planning is done at this stege. However, 
there is a possibility of partially replacing sand with fiyash for stowing underground mines. 
The proportion of flyash that can be mixed with sand depends on the physical properties 
of the flyash, particularly its water percolation character. Assuming that about 20% of sand 
can be replaced by flyash (which is not an unrealistic assumption), out of the present 
0.2 million cu metres of sand being stowed annually in underground mines in Orissa (which is 
expected to increase to 0.3 million cu metres in future), 0.04 million cu metres of fiyash 
(or 4.48 x 159* tons) can be used for filling of coal mines [38]. It is understood that Coal 


India authorities at Korba, Madhya Pradesh have agreed to use flyash as filler in empty coal 
mines [39]. 


Apart from filling the decoaled mines, flyash can also have many other uses, €.g., 
manufacture of Puzzolana cement and bricks, construction of roads, admixturing with Portland 
Cement for concrete making, conditioning of alkaline soil etc. Puzzolana cement, though inferior 
to Portland cement in that it takes much fonger time to set. is much cheaper. Considering the 
‘magnitude of housing shortage in this country, there is a case for use of Puzzolana cement in at 
least low cost housing schemes taking care not to use it in certain types of construction works 
like roof casting etc. The users of Puzzolana cement need to be properly informed about the 
features, particularly the late setting time associated with it, to avoid damage to constructions 
and accidents arising out of failure. Care with regard to proper mixing has to be taken in all 
public constructions where pilferage of cement is complained to be high. Usefulness of flyash 
as road making material is well—established. Cost of its transportation is the main stumbling 
block. But there is no difficulty in using this for road construction in areas around thermal 
power plants. With so much road construction activities going on in and around Talcher area, 
it is not understood why the accumulated filyash of the TTPS and the FCI is not used. Because 
of the acidic nature of silica, flyash can be used for conditioning alkaline soils. This can be cost 
effective only if alkaline soil condition prevails near power station sites. Use of flyash for brick 
making is not a new ides. The technology has already been developed and patented by the 
Central Fuel Research Institute, Dhanbad (indian Patent No 128684). Some manufacturing 
units have already been established in India. Flyash bricks are superior to conventional 
red-burned clay bricks in many respects. They are lighter and have greater crushing strength 
and less water absorbing capacity. The cost of such bricks is comparable to that of conventional 
red bricks but their manufacture can be economically viable only in large plants. It is high time 
that flyash brick manufacturing units are established in Angul-Talcher area. The entrepreneur 
may be given some financial incentive through subsidy, soft bank loan etc. and also'morket 
protection by the way of placing Government orders. 


It may be borne in mind that none of the above uses of flyash can singly be able to 
consume the total flyash generated from our power plants, but a conjunctive use can possibly 
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do that. This calls for a good degree of co-ordination between different Government 
Departments which is difficult to achieve in the State with the existing administrative machinery. 


Only in the Nyveli Project in Tamilnadu, certain attempts have been made towards multiferous 
use of flyash. 


Red mud is another solid waste generated in very large quantities from alumina plants. 
The amount of red mud generated during extraction of alumina from bauxite is more than the 
alumina produced. As sliready mentioned earlier, the red mud at Damonjodi, Koraput District is 
stored in a large pond. Red mud consists of compounds of iron. aluminium, titanium and silica with 
compounds of iron predominating. It can be converted to building materials like bricks, roof 
tops etc. (It is not known why such industries cannot be established at Damonjodi by the giant 
industrial complex. NALCO, itself. To help in the sale of the product, construction of housing 
projects in and around Koraput District can be done with red mud roofs and bricks. Red mud 
can also be used for extraction of pig iron. 


Another solid waste, similar to red mud, consisting of almost totally ferric oxide is 
generated in large quantities in the Indian Rare Earth plant at Chatrapur, Ganjam District. It can 


be used as pigments. 


The giant phosphatic fertiliser plant, the Paradeep Phosphate Ltd. at Paradeep, Cuttack 
District. in Phase Il of its installation, will generate large amount of calcium sulphate as gypsum 
In fact, for every ton of phosphorous pentoxide produced, nearly 5 tons of phospho-gypsum is 
generated as waste. The factory has earmarked a large area for dumping phospho-gypsum 
solid. This solid waste can be used for soil amendment to check infiltration and run-off in 
aerable soils in arid/semiarid zones and for reclaimation of seline,alkaline soils by bringing down 
the percentage of sodium. (It has, thus, good potential for use in coastal areas where some 
stretches of land suffer from problems of salination. Phospho-gypsum can also be converted 
to complex slow release fertilisers like ammonium sulphate-calcium carbonate using carbon 
dioxide and ammonia { Mersberg process J). Such a plant should be in mind for future use of the 
solid waste of the Paradeep Phosphate Ltd. 


Bagasse is the fibrous residue left after the crushing of sugar cane in sugar industry, 
which is one of the largest and oldest industries in this country. These industries produce as 
much as 276 lakh tons of bagasse annually as waste matter. The production of bagasse in Orissa 
was 0.48 0 45 ‘and 0.75 lakh tons in the years 1984-85, 1985-86 and 1986-87 respectively 
{[40, 47]. At present, most of the sugar mills use bagasse as fuel for their boilers which is not a 
good practice, because bagasse can find better alternative use. Moreover, coal or oil fired 
boilers in sugar mills can generate steam at more stable temperature and pressure conditions 
and thereby improve the production efficiency of the mills. Bagasse can Serve as a raw material 
for paper manufacture and also as cattle feed with addition of some minerals and vitamins. Of 
the two possible uses, the former is an attractive proposition because of the “paper famine” 
condition prevailing to-day. Further, paper manufacture from bagasse wil! relieve pressure on 
our forests caused by the paper mills. There are already a.few paper mills in India «vhich use 
bagasse either partly or fully, e.g., Tamilnadu Newsprint & Paper Ltd, Mysore Paper Mill. In fact. 
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the estimated bagasse pulp production in India has increased from 15,000MT in 
1939 to 2.100,000MT in 19856. In 1983, for example, there were absut 90 mills in 
India using bagasse (either totally or partly) at the rate of 30 tons per day or more [27]. 
Bajasse based pulp and paper mills are, however. mostly confined to small and medium sectors 
till to-day. Too small a mill cannot possibly be economically viable. It is estimated that the 
minimum production capacity should be around 25-30 tons per day. A bagasse based pulp and 
paper mill somewhere in Ganjam and Puri District will be economically viable. The sugar 
factories at Aska and Nayagarh can provide the bagasse. A small shortfall. if any, can be 
augmented by import. Since the above two sugar mills belong to the co-operative sector, a 
policy decision to this effect should not be difficult. Considering our seriously depleted 
forest area, it may not be a bad idea to even import begasse pulp from countries like 
Mauritius, Fiji and Australia for paper manufacture. 


The basic slag from the blast furnance in a steel plant is an important solid waste 
whose full utilisation still poses a problem. One can see mountain-sized heaps of this slag in 
Rourkela (Sundergarh District) and other steel cities of India. It can also be used for various 
purposes like road making, building material and most importantly, for the manufacture of 
cement (slag cement). There are many minicement plants in Rourkela and Rajgangpur areas 
which use the blast furnace slag as one of the raw materials. The generation of this waste is 


so colossal in the Rourkela Steel Plant that its full utilisation is very difficult task: Some 
attempts should still be made in this direction. 


There are also other industrial solid wastes which can be used for certain purposes or 
at least. attempts can be made in that direction. A few of such examples are lime sluge of 


pulp and paper mills. brine sludge of chlor-alkali plants and rejected pot linings cf aluminium 
smelters. 


Utilisation of waste matter is not confined only to solid. Liquid and gaseous wastes 
can also be reused. It has already been mentioned that a digester for biogas generation from 
distillery wastewater is already under installation in the Aska Co-operative Sugar Mill and 
Distillery. The distillery effluent can alternatively be incinerated for commercial production 
of potassium salts. Itis quite common in some industries to utilise the heat of the hot flue 
gases in the manufacturing process through appropriate heat exchangers. Modern plants are 
often designed for maximum conservation of energy in this manner. The IPI-TATA Sponge Iron 
Company (Keonjhaer) has sucha provision. The proposed Charge Chrome Plant (Choudwear, 
Cuttack) and the sulphuric acid plant of the Paradeep Phosphate Ltd. (Paradeep, Cuttack) are 
designed for the reuse of the heat of the flue gas. When the gaseous emission of an industry 
is scrubbed for cleaning, the scrubbed liquid contains soluble components of the emission some 
of which can be commercially recovered and profitably used. The scrubbed liquid of the 
phosphoric acid plant of the Paradeep Phosphate Ltd, under construction, will contain 
hydrofluorosilicic acid. This comes out of the reaction of fluoride salt, which 1s always present 
as an impurity in the rock phosphate, with sulphuric acid. The scrubbed liquid can be 
concentrated and used for manufacture of fluoride chemicals like aluminium fluoride. After 
lot of pressurisation, the Paradeep Phosphate Ltd. has agreed to use the hydroflucrosilic acid 
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containing scrubbed liquid for manufacture of aluminium fluoride. This product has a ready 
market in the State and will almost be totally used by the NALCO'’s smelter at Angul. 


Common Treatment Facilities 


It has already been pointed out that small scale industrial units may not find installation 
of poliution contro! measures cost-effective although a group of small scale industries may 
cause as much pollution as a large scala industry. Standards for industrial effluents cannot 
be relaxed for SS! units particularly for those for which MINAS (Minimum Nationa! Standard) 
has been notified by the Ministry of Environment and Forests and the Central Pollution 
Control Board. 


In view of this it is more practical to plan out industrialisation in such a way that water 
polluting small scale industries are grouped together in an industrial estate with a common 
effluent treatment plant. The common effluent treatment plant can be operated by an 
organisation like the Industrial Infrastructure Development Corporation ({ IDCO) or an association 
formed by the industries. In that case, the primary treatment of the effluents can be done by 
the individual units, which consists of mostly sedimentation and/or neutralisation and the 
secondary treatment comprising of biological method will be carried out in the common effluent 
treatment plant. The organisation in charge of the operation of the common treatment plant 
will be responsible to the Pollution Control Board. The cost of operation and even a profit can 
be realised from the individual units depending upon the quantity and quality of the effluent 
generated. If the individual units are not clustered within an industrial estate, the effluents can 
be carried in tankers to the common treatment plant. This experiment has been tried in Gujrat. 


Alternatively, a private company can be promoted for the purpose. In this set up, the 
individual industries will send their effluents in tankers, after primary treatment to the common 
treatment plant owned by the company. The individual units can have equity shares in the 
company and also be represented in the Board of Directors. The Government, as a token of 
support, can also have an equity share. This company can take service charges from the units 
depending upon the quality and quantity of the effluent. Such a company will have no market 
problem or problem of raw-material supply and therefore. will be economically viable. It is 
worthwhile to try this experiment in Orissa ina place where about 30 water polluting small 
scale industries exist. Perhaps establishment of such an industry at Rourkela will be feasible. 


Incentives and Disincentives 


Notwithstanding the strict provisions of law and strong administrative actions against an 
offender of law, human nature is such that it responds more positively to financial and other 
types of incentives than to coersions. Also itis true that market solutions are inherently 
superior to administrative or legislative solutions. If the manager of a factory feels that he 
stands to gain financially by installing a pollution control device and conversely, lose for not 
doing so, he is not likely to behave perversely, except in rare circumstances. In such a situation, 
the pressure on the regulatory agencies will be considerably relieved. The factory managers’ 
common compalint against the “licence and control raj” is not without any justification. 
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Various financial incentives for pollution contro! include tax reduction, grant of subsidies, 
hire purchase facilities for purchase of plants and machineries. soft bank loans etc, like those 
generally given to SS! units. it is true that certain financial reliefs are being given at present, 
but the industria! circle feels them to be inadequate. Many managers of industries feel! 
that financial subsidies do not compensate the expenditure incurred in purchasing the 
pollution control equipments and running them. Consequently, they are tempted not to 
operate the pollution control equipments to save energy and materials. if they can manage 
to do so either legally or illegally. Special financial incentives and even some form of market 
protection need to be given to industries which use industrial and domestic wastes as raw 
materials. Such industries should be established in the public sectors, if private parties do 
not come foward, because they are in the public interest. Assured and uninterrupted power 
supply 1s also a must in the interest of pollution control. When the power supply is reduced, 
the casualty is the pollution contro! set-up. Managers are very reluctant to run the aerators 
in the effluent treatment plants. ESP's etc. which consume much power at the cost of the 
production process. 


Disincentives include high rate of water cess which will encourage recycling and reuse 
of water, withdrawal of excise duty reliefs and even imposition of additional duty if 
pollution contro! equipments are not installed or not operated properly. 


A combination of incentives and disincentives has a greater chance of success than 
mere enforcement of the law. 


OCCUPATIONAL HEALTH— PROBLEMS OF INDUSTRIAL WORKERS 


Workers in industries are very often exposed to harmful and hazardous substances and 
high noise levels which are detrimental to their health. For this reason, prescribed limits have 
been laid down, for harmful substances in the work environments called the threshold limit values 
{ TLV's ). The threshold limit value is defined as “average concentration of the substance in 


ambient air for normal eight hour work-day or forty four work-week, to which all workers may be 
repeatedly exposed, day after day, without edverse effects”. 


Table 14 gives the TLV values of some common substances that may be found in work 
environments. 


Table 14 


TLV Values of Some Common Substances 


Substance Sulphuric acid Sulphur dioxide Ammonia Nitrogen Carbon Chlorine 
dioxide monoxide 
TLV Value 1 5 18 6 55 3 
Substance Hydrogen Coal tar pitch Methanol! Benzene Asbestos dust 
fluoride volatile 
TLV Value 2.5 0.2 260 10 2 


{ Values in milligram/cu metre except for asbestos dust which is in number of fibres/cu metre ) 
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If the work environment is not kept properly clean and free from hazardous substances, an 
industrial worker is bound to suffer from specific ailments. (It is true that neither our industrial 
managers not the workers are sufficiently conscicus about health hazards of work environment. 
In such a situation, it is to be expected that factory vorkers posses poorer genera! health 
compared to the genera! public. It may not be so in our country. The industrial ‘worker 
generally maintains a higher standard of living than the common man who is very poor. The 
former can afford a comparatively better nutrition and hygiene. Nevertheless, if ‘we compare 
the health status of workers in different categcries of industries one may expect greater illness 
amongst workers in more polluting and hazardous industries. 


Unfortunately. practically no systematic and scientific study has been made on the health 
status of industrial workers. However, if the sick leave records of the Employee's State 
Insurance (ESI!) hospitals in industria! areas are analysed, an indicative comparative figure of the 
health status of workers of different industries can be obtained. 


Since last few years the ES! hospitals are maintaining monthly record of number of 
man-days certified for insurance due to illness. Table 15 gives the average number of man-days 
certified per month and also the ratio of the number of days certified and the total number of 
workers covered by ES! (monthly average) in 1988 at some selected ES! hospitals. 


Table 15 


Statistical Data from ES1 Hospitals of Some Selected Industrial Areas [42] 


eres rreeareerereaoenr maaan 


Location Bhadrak Mancheswar Bhubaneswar Balasore 
(Charampa) 
A 68.63 388.2 521.2 434.8 
B 0.1 0.15 0.17 0.26 
Location Paradeep Ganjam Jaykaypur Barbi! 
(Raeyagada) 
A 337 494.8 1990.91 1510.2 
B 0.27 0.31 0.34 0.38 
Location Brajaraj Bhadrak ARajgangpur | Choudwar 
Nagar (Randia) 

A 4379.1 582.8 6422.3 6250.7 
B 0.38 0.39 0.47 0.75 


. rarer 
pr De Pe a re ee 


A=Average number of man-days certified per month 


B= Av. number of man-days certified per month 
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A perusal of the data given in 15 clearly shows that the term B, which gives an idea 
about the general status of incidence of sickness amongst industrial workers, is higher in 
places where more polluting industries or clusters of industries exist. e.g. Bhadrak (Randia)} 
and Raejgangpur. Similarly it is very low in comparatively cleaner places like Bhubaneswar and 
Mancheswar. It should however be cautioned here that too much should not be read from this 
data because sickness reported for insurance claims may not be always genuine. This may 
perhaps account for the abnormally high value of B seen at Choudwar. 


A case study of the occupational health of workers in the cell house of Jayashree 
Chemicals Ltd., Ganjam due to mercury and chlorine vapour was carried out by the Regional 
Labour institute, Calcutta in 1986 [43]. According to the findings, the air borne concentration 
of mercury was maximum ( 0.15 mg/m? ) in the ground floor of the cell house which was more 
than double of the TLV value ( 0.05 mg/m? ). Clinical findings revealed positive symptoms and 
signs relevant to mercurial effects to exposed workmen. Workers with exposure period of 
10—20 years were found more affected by mercury poisoning. Although the concentration 
of chlorine inthe work room environment was below TLV, clinical findings revealed signs and 
symptoms that can be attributed to chlorine exposure in some exposed workmen. It should 
however be noted that the industry has, in recent years, taken some positive steps for control 


of mercury and chlorine pollution. Detailed studies similar to the above are desirable in other 
industries. 


SUMMING UP 


Economic developmeet is unthinkable without large scale industrialisation. In fact, 
industrialisation is a necessary concomittant to faster economic growth. Such has been the 
path of progress for most of those economies which are considered highly developed to-day. 
But it is hardly realised that industrialisation can be both a boon and a bane to the society, the 
social cost sometimes far exceeding the private cost. The realisation of the social cost is 
often felt only after a long lapse of time, sometimes a generation after. 


It is fortunate that the evil consequences of indiscriminate industrialisation has been 
realised now throughout the globe. This very awareness has led to the enquiry and the 
estimation of pollution caused by different categories of industries and consequent hazards on 
health and other products. India is a poor and less industrialised country compared to the 
First World developed countries and it is, therefore, thought by many that its problems of 
industrial pollution etc. may be much less than in the rich countries. This is not true for two 
reasons. Firstly, our industries are much dirtier than their industries, both by choice and 
compulsion. Secondly, poor state of health and congested living makes our people more 
vulnerable to adverse impacts of pollution. In an inter-state comparison, Orissa is a poorer 


State in the Union. What is true of India in comparison to other countries in the world is also 
true for Orissa vis-a-vis other States. 


It is time that a social choice is made on the basis of social costs and social benefits 
before this State chooses to industrialise in the large scale. The choice being obivious (for 
faster economic growth is unthinkable without rapid industrialisation), the next crucial choice, 
therefore, is to adopt a course of industrialisation in which there will be minimum adverse 
impacts so that the development can be sustainable. 


) This cannot be carried out with a 
sectoral approach. A holistic approach is necessary which still appears toobeielsiyenikar@gmail.com 
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